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UNDERGROmn)  WATER  RESOURCES  OF  THE  COASTAL 
VUm  OF  GEORGIA. 


By  L.  W.  Stephenson  and  J.  O.  Veatch. 


INTRODUCTION. 

Tius  report  embodies  the  results  of  studies  of  the  geology  and 
underground-water  resources  of  the  Coastal  Plain  of  Georgia  made 
in  accordance  with  an  agreement  entered  into  in  1908  between  the 
Gcofc^ical  Survey  of  Georgia  and  the  United  States  Geological 
Sorvey.  The  object  of  the  investigations  was  to  determine  so  far  as 
possible  with  the  appropriations  available  the  composition,  structure, 
and  stratigraphic  relations  of  the  deposits  of  the  Coastal  Plain  and 
the  geologic  position,  quality,  quantity,  and  economic  adaptability 
of  the  waters  they  contain. 

S.  W.  McCallie,  State  geologist,  assigned  J.  O.  Veatch,  assistant 
State  geologist,  to  conduct  the  investigations  on  the  part  of  the  State 
Survey,  and  T.  Wayland  Vaughan,  of  the  United  States  Geological 
Survey,  assigned  L.  W.  Stephenson  to  carry  on  the  work  for  the 
Federal  Survey.  It  was  also  arranged  that  R.  B.  Dole,  chemist,  United 
States  Geological  Siu^ey,  should  discuss  the  chemistry  of  the  under- 
ground waters  with  especial  reference  to  their  economic  value. 

According  to  the  ^reement  with  the  State  Smvey  the  results  of  the 
investigations  were  to  be  published  in  two  volumes,  one  treating  of 
the  geology  of  the  area,  to  be  issued  by  the  State  Survey,  and  the  other 
treating  of  the  underground-water  resources,  to  be  issued  by  the 
Federal  Survey.  The  former  was  published  in  1912  as  Bulletin  26  of 
the  Geological  Survey  of  Georgia.  It  was  originally  intended  that 
Mr.  Veatch  should  be  the  senior  author  of  the  present  report,  but 
owing  to  his  resignation  from  the  State  Survey  before  the  manuscript 
was  completed  the  larger  part  of  the  work  was  done  by  Mr.  Stephen- 
son, who  therefore  becomes  the  senior  author. 

The  data  upon  which  the  present  volume  is  based  were  collected  in 
part  during  the  progress  of  the  field  studies,  in  part  by  correspondence 
with  postmasters,  municipal  authorities,  well  and  spring  owners,  and 
well  drillers,  and  in  part  by  laboratory  studies  which  consisted  chiefly 
ni  making  analyses  of  undei^round  waters.  Most  of  the  analyses 
were  performed  by  Edgar  Everhart,  State  chemist  of  Georgia. 
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In  the  preparation  of  the  report  Stephenson  gave  his  attention 
especially  to  the  underground  waters  contained  in  the  Cretaceous 
deposits;  which  outcrop  in  a  relatively  small  area  in  the  northern  and 
northwestern  parts  of  the  Coastal  Plain,  and  Veatch  gave  his  atten- 
tion to  the  Tertiary  and  Quaternary  deposits,  which  outcrop  over 
much  the  greater  portion  of  the  area.  The  two  reports  were  combined 
by  Stephenson,  who  incorporated  with  them  an  appreciable  amouat 
of  new  data  subsequently  obtained  by  correspondence. 

The  report  is  necessarily  largely  a  compilation  of  data  collected 
from  many  sources.  The  accoimt  of  the  physiography  and  geology 
of  the  area  is  mainly  that  given  in  Bulletin  26  of  the  State  Survey, 
slightly  modified  by  later  information.  The  accoimt  of  the  water 
resources  includes,  in  addition  to  the  data  obtained  during  the  progress 
of  the  investigations,  all  the  more  important  available  published 
information,  particularly  that  contained  in  bulletins  of  the  State 
Survey  and  chiefly  in  Bulletin  15,  published  in  1908,  of  which  S.  W. 
McCallie  is  the  author. 

The  authors  express  their  thanks  to  T.  W.  Vaughan,  of  the  United 
States  Geological  Survey,  and  S.  W.  McCallie,  of  the  State  Survey. 
The  correlation  of  the  fossiliferous  marine  Tertiary  and  Quaternary 
formations  and  the  interpretation  of  their  stratigraphic  relations  are 
based  largely  upon  the  paleontologic  studies  of  Mr.  Vaughan,  who 
also  has  had  active  supervision  of  the  field  and  office  work.  Prof. 
McCallie  has  been  persistent  in  his  endeavors  to  furnish  data  from  all 
possible  soiurces. 

It  is  manifestly  impossible  to  mention  here  the  names  of  all  those 
who  have  contributed  to  the  material  used  in  the  report.  The 
authors,  however,  have  endeavored  throughout  the  report  to  indicate 
the  source  of  the  data  presented,  and  in  this  way  they  have  acknowl- 
edged many  individual  contributions.  Besides  making  these  indi- 
vidual acknowledgments,  they  desire  to  express  their  great  apprecia- 
tion of  the  public-spirited  manner  in  which  many  other  persons  have 
responded  to  their  requests  for  information. 

PHYSIOGRAPHY," 

The  major  physiographic  divisions  of  Georgia  are  the  Cumberland 
Plateau,  the  Appalachian  Valley,  the  Appalachian  Mountains,  the 
Piedmont  Plateau,  and  the  Coastal  Plain. 

CUMBBBLAND  PLATBATJ. 

The  Cumberland  Plateau  is  made  up  of  flat-topped  mountains  or 
table-lands  of  Carboniferous  strata.  It  is  represented  in  Georgia  by 
Lookout,  Pigeon,  and  Sand  or  Raccoon  mountains,  which  occupy 

1  Rq>rinted  with  some  modifications  and  revisions  from  the  description  by  Mr.  Veatch  in  Oeocigia 
Geol.  Survey  BuU.  28,  pp.  25-W,  1911. 
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A  small  area  in  Dade  and  Walker  counties,  1,500  to  2,300  feet  above 
sealereL  These  mountains  rise  700  to  1,400  feet  above  the  valleys 
and  are  characterized  by  comparatively  flat  tops  and  steep,  pre- 
cipitous sides.  They  owe  their  form  to  the  resistant  character  and 
synclinal  structure  of  the  rocks  capping  them. 

APPALAGHIAK  VALLEY. 

The  Appalachian  Valley  lies  between  the  Cumberland  Plateau  on 
&e  west  and  the  Appalachian  Mountains  on  the  east.  Considered 
as  a  whole  it  is  a  vidley,  but  within  itself  it  is  a  region  of  parallel 
ridges  and  corresponding  subordinate  valleys.  It  is  40  to  50  miles 
wide  and  extends  from  the  Tennessee  line  to  the  southern  part  of 
Polk  Coimty  and  across  the  State  line  into  Alabama.  It  is  limited 
on  the  east  by  an  abrupt  scarp  of  semicrystalline  schists  of  the 
Appalachian  Mountain  area,  the  Cartersville  fault  line.  Geologically, 
it  lies  within  the  Paleozoic  area  and  is  a  region  of  intensely  folded 
limestones,  sandstones,  and  shales.  The  ridges  run  north  and  south, 
are  generally  steepsided,  and  owe  their  existence  both  to  their  struc- 
ture and  to  the  resistant  character  of  the  rocks  composing  them. 
The  valleys  have  been  eroded  from  the  softer  strata.  The  ridges  are 
1,000  to  1,800  feet  and  the  valleys  600  to  900  feet  above  sea  level. 

APPALACHIAN  XOTJNTAIN8. 

The  Appalachian  Mountain  area  comprises  mainly  the  Blue  Ridge, 
but  includes  lesser  mountain  groups  both  to  the  east  and  west.  It 
occupies  the  northeast  and  north-central  parts  of  the  State,  including 
practically  all  of  Rabun,  Towns,  Union,  and  Fannin  counties,  and 
parts  of  Habersham,  YHiite,  Lumpkin,  Dawson,  Pickens,  Gilmer, 
and  Murray  counties.  The  Blue  Ridge  enters  the  State  in  Rabun 
and  Towns  counties  and  loses  its  distinctively  mountainous  character 
in  Pickens  County.  The  region  is  vastly  more  complex  geologically 
than  either  the  Appalachian  Valley  or  the  Cumberland  Plateau,  being 
composed  of  igneous  rocks  and  highly  metamorphosed  sediments  that 
have  been  subjected  to  great  erogenic  movements,  intense  folding 
and  faulting,  and  erosion  since  early  geologic  time.  The  topography 
is  more  rugged  and  more  varied  and  shows  greater  irregularity  in 
drainage  and  less  dependence  upon  the  strike  of  the  rock.  The 
hi^est  elevation  above  sea  level  is  about  5,000  feet,  and  a  large 
number  of  the  "balds"  or  knobs  rise  above  4,000  feet. 

PIEDMONT  PLATBAXJ. 

The  Piedmont  Plateau  lies  between  the  Appalachian  Mountains 
and  the  Coastal  Plain.  The  general  surface  of  the  plateau  inclines 
slightly  seaward  from  elevations  of  1,600  to  1,800  feet  above  sea 
level  in  the  north  to  a  slow  as  400  feet  in  places  in  the  south.     The 
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plateau  surface,  according  to  an  oral  statement  of  Mr.  Arthur  Keith, 
is  divisible  into  at  least  two  plains.  The  higher  plain  lies  immediately 
south  of  the  Appalachian  Mountains  in  portions  of  Stephens,  Haber- 
sham, Banks,  Hall,  White,  Gwinnett,  Forsyth,  Lumpkin,  Dawson, 
Cherokee,  Pickens,  Bartow,  Gordon,  and  Gilmer  counties,  at  eleva- 
tions of  1,200  to  1,800  feet  above  sea  level.  The  lower  plain  includes 
the  remainder  of  the  plateau  southward  to  the  border  of  the  Coastal 
Plain  and  is  separated  from  the  higher  plain  by  an  escarpment  100 
to  200  feet  high,  which  in  most  places  is  well  defined.  The  plateau, 
like  the  Appalachian  Mountain  area,  is  a  region  of  great  rock  com- 
plexity, but  the  beds,  though  subjected  to  intense  folding  and  faulting, 
have  been  planated  by  erosion,  and  with  the  exception  of  a  few  con- 
spicuous monadnocks  the  land  presents  an  even  sky  line.  The 
streams,  which  commonly  conform  to  the  slope  of  the  plain,  have 
deeply  trenched  their  courses,  so  that,  although  the  general  upland 
is  at  an  approximately  concordant  level,  the  surface  in  detail  is 
broken  or  hilly,  in  places  approaching  mountain  ruggedness. 

COASTAL  PLAIN. 

GENERAL  FEATUBES. 

The  Coastal  Plain  of  Georgia  includes  practically  all  the  State  lying 
south  of  a  line  passing  through  Augusta,  Macon,  and  Columbus,  an 
area  of  approximately  35,000  square  miles.  It  forms  a  part  of  the 
Atlantic  and  Gulf  Coastal  Plain  of  the  eastern  United  States. 

Physiographically,  the  region  is  a  low  plain  having  a  gentle  south- 
ward slope.  In  comparison  with  the  other  physiographic  divisions 
of  the  State  this  plain  has  been  subjected  to  erosion  for  only  a  short 
time,  and  its  topography  over  the  greater  part  of  the  area  may  be 
described  as  youthful.  On  the  whole  the  Coastal  Plain  is  level, 
although  it  comprises  some  hilly  and  broken  areas  in  the  northern 
part  near  the  fall  line,  where  in  places  it  is  dissected  and  appears 
somewhat  more  mature.  None  of  the  hills,  however,  rise  above  a 
general  level,  and  their  tops  present  an  even  skyline.  The  rocks  are 
mainly  unconsolidated  sands,  clays,  and  marls  of  simple  structure, 
and  the  region  consequently  lacks  the  pronoTmced  topography  due 
to  resistant  varieties  of  rock  and  the  folding  of  beds  that  characterize 
the  Appalachian  Valley  and  Appalachian  Mountains.  The  plain 
reaches  a  maximtun  elevation  above  sea  level  of  650  to  700  feet 
between  Macon  and  Columbus,  and  of  500  to  600  feet  between  Macon 
and  Atigusta,  and  thence  slopes  gradually  3  to  4  feet  per  mile  to  sea 
level.  About  one-half  of  the  plain  is  less  than  300  feet,  and  a  large 
area  near  the  Atlantic  coast,  about  one-sev^ith  of  the  total,  is  less 
than  100  feet  above  sea  level.  Here  the  streams  have  not  cut  as 
deep  com*ses  as  in  the  older  divisions;  tributary  streams  are  fewer 
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and  laige,  flat,  undrained  or  poorly  drained  areas  aboiind,  particu- 
larty  in  the  soutlieastem  part. 

PHYSIOGRAPHIC   SUBDIYISIONS. 

Althoiigh  the  Coastal  Plain  may  be  described,  in  comparison  with 
Ae  Appalachian  Valley,  Appalachian  Moimtains,  and  Piedmont 
Plateau,  as  a  plain,  it  is  not  entirely  featureless,  and  within  itself  it 
presents  topographic  contrasts.  It  may  be  divided  into  six  physio- 
graphic divisions^ — the  fall-line  hills,  Dougherty  plain,  Altamaha  up- 
land, southern  lime-sink  region,  Okefenokee  plain,  and  Satilla  coastal 
lowland.     (See  fig.  1.) 


Fiouu  1.— Sketch  map  thowing  physiognphio  dlvisioiis  of  th«  Coastal  Plain  of  Georgia. 
FAXX-LIHB  HILLS. 

The  fall-line  hills,  as  is  indicated  by  their  name,  occupy  the  upper 
portion  of  the  Coastal  Plain,  their  northern  boxmdary  being  that  of 
the  sediments  of  the  Coastal  Plain  or  approximately  the  fall  line, 
south  of  which  the  division  forms  a  belt  40  to  50  miles  wide  across  the 
State.  This  belt,  however,  is  not  sharply  defined,  for  on  the  north 
it  merges  into  the  Piedmont  Plateau  and  on  the  south  into  the  level 
and  less  broken  land  of  the  Dougherty  plain  and  the  Altamaha 
upland.     In  the  fall-line  hills,  more  than  in  any  other  division,  the 
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topographic  features  are  due  to  surface  erosion.  Stream  erosion  is 
more  active  on  account  of  the  greater  altitude  and  has  been  in  progress 
for  a  greater  period  of  time.  The  region  is  characterized  by  flat- 
topped  hills  or  ridges  and  deep'guUies  or  '^washes."  The  larger 
streams  have  cut  courses  200  to  350  feet  below  the  level  of  the  upland 
plain,  and  the  northern  portion  of  the  belt  is  as  broken  as  the  adjacent 
Piedmont  Plateau.  The  region  is  Tmderlain  mainly  by  sands  and 
clays  of  Cretaceous  and  Eocene  age  and  their  softness  has  favored 
rapid  erosion. 

In  elevation  above  sea  level  the  higher  land  west  of  Ocmulgee 
River  varies  from  approximately  350  to  700  feet;  that  east  of  the 
Ocmulgee  from  300  to  600  feet.  The  elevations  of  low  water  at 
Columbus,  Macon,  Milledgeville,  and  Atigusta  are,  respectively,  190, 
279,  241,  and  98  feet. 

Two  types  of  hills  are  commonly  recognized,  the  sand  hills  and 
the  red  hills.  The  sand  hills  are  best  developed  in  the  more  northerly 
part  of  the  belt  and  are  conspicuous  in  Richmond,  Crawford,  Taylor, 
Talbot,  Marion,  and  other  counties,  and  are  really  no  more  than  flat 
ridges  which  have  a  notable  covering  of  gray  or  brownish  sand. 
This  sand  is  almost  pure  quartz,  incoherent  or  loose,  and  varies  in 
thickness  from  3  to  30  feet,  though  its  average  thickness  is  perhaps 
not  more  than  5  to  6  feet.  This  sand  is  probably  residual  from  the 
underlying  Cretaceous  and  Eocene  formations.  The  soil  is  poorly- 
productive,  and  the  tree  growth  is  mainly  stunted  oak  and  scattered 
long-leaf  pine. 

The  more  southerly  part  of  the  fall-line  belt  consists  mainly  of  red 
hills,  in  which  the  gray  sand  is  less  widely  distributed.  The  soil  of 
the  hills  is  a  bright-red  sand  or  red  sandy  loam,  which  is  residual 
from  the  underlying  geologic  formations,  chiefly  the  Eocene.  The 
red  hills  are  conspicuous  in  Wilkinson,  Twiggs,  Houston,  Macon, 
Sumter,  Terrell,  Randolph,  and  Stewart  counties. 

The  deep  gullies,  also  known  as  "washes"  and  *' caves,"  which 
appear  in  places  in  this  region,  are  worthy  of  note.  The  softness  of 
the  strata,  together  with  the  high  altitudes  of  the  plain  above  the 
rivers,  the  removal  of  the  timber,  and  the  cultivation  of  the  land, 
have  especially  favored  rapid  erosion,  and  some  of  the  deepest  gullies, 
100  to  175  feet,  are  known  to  have  formed  since  the  settlement  of  the 
coTmtry.  The  largest  and  most  picturesque  are  located  west  and 
north  of  Lumpkin,  Stewart  County.  The  guUies  at  Providence,  8 
miles  west  of  Lumpkin,  are  100  to  175  feet  in  depth  and  from  200 
yards  to  one-fourth  mile  in  length.  Their  greatest  width  is  at  the 
head,  where  a  number  of  smaller  gullies  unite,  so  that  in  plan  they  are 
roughly  bottle  shaped  or  pear  shaped.  In  transverse  profile  they  are 
V-shaped,  and  in  longitudinal  profile  roughly  L-shaped,  the  horizontal 
leg  being,  of  coxurse,  much  longer  than  the  vertical — that  is,  the 
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head  of  the  gully  is  precipitous,  and  the  gradient  of  the  floor  is  so  low 
that  the  load  of  sand  which  is  washed  down  is  not  carried  far  away 
but  is  spread  out  in  deltas  and  sand  streams.  (See  PL  I,  A.)  The 
strata  in  which  the  gullies  are  formed  are  Tmconsolidated  sands  con- 
taining soft  clay  layers  and  hence  are  easily  eroded.  The  recession 
of  the  gulU^  has  been  very  rapid,  the  deepest  being  known  to  have 
worked  back  300  feet  in  about  30  years  and  to  have  washed  out  10 
or  15  acres.  Single  caves  or  slumps  5  to  10  feet  wide  have  taken 
place  after  very  heavy  rainstorms.  These  gullies  are  the  most  pic- 
turesque features  of  the  Coastal  Plain,  presenting  cxuious  erosion 
formsjpinnacles," islands"  or  blocks,  and  sharp  serrated  ridges,  cut  off 
from  the  adjacent  upland,  the  whole  rendered  the  more  striking  by  the 
Tivid  color  contrast  of  the  bright-red  and  white  sands  with  the  dark- 
green  pine  tops.  Similar  deep  washes  or  gullies  appear  in  Quitman, 
Webster,  Marion,  Crawford,  Houston,  Twiggs,  Wilkinson,  and  Wash- 
ington coimties.  The  deep  washes  on  the  south  side  of  Rich  Hill, 
Crawford  County,  are,  next  to  the  Providence  gullies,  perhaps  the 
most  picturesque.  The  f amotis  gullies  4  miles  west  of  Milledgeville 
9ie  properly  within  this  area,  although  they  are  cut  entirely  in  residual 
clay  derived  from  granite,  only  a  few  remnants  of  sediments  of  the 
Coastal  Plain  appearing  at  this  locality.  These  gullies,  which  are 
about  50  feet  deep,  were  visited  by  Lydl  in  1842  and  were  described 
by  him  in  his  Travels  in  North  America. 

DOVOHERTT  PLADT. 

The  Dougherty  plain  occupies  a  large  area  in  the  western  part  of 
the  Coastal  Plain,  extending  from  the  Chattahoochee  to  a  few  miles 
east  of  Flint  River  and  including  the  greater  part  or  all  of  the  coTmties 
of  Decatur,  Miller,  Mitchell,  Early,  Baker,  CalhoTm,  Dougherty,  Ran- 
dolph, Terrell,  Lee,  and  Simiter.  A  small  strip  extends  eastward 
from  the  Flint  to  the  Oconee,  including  parts  of  Dooly,  Houston, 
Pulaski,  and  La\u-ens  coTmties.  The  plain  is  characterized  by  very 
level  tracts,  containing  few  elevations  that  can  properly  be  termed 
hOls.  Small  streams  and  branches  are  comparatively  few,  and  surface 
erosion  is  consequently  slight,  the  drainage  being  in  large  measure 
subterranean.  The  surface  is  further  characterized  by  numerous 
Hine  sinks,  which  form  shallow  depressions  in  otherwise  level  tracts. 
The  Dougherty  plain  includes  most  of  the  area  Tmderlain  by  the 
limestones  of  the  Vicksburg  formation.  It  is  rather  sharply  diflferen- 
tiated  from  the  Altamaha  upland  on  the  east  and  south  but  merges 
mto  the  fall-line  hills  on  the  north. 

The  elevation  above  sea  level  of  the  Dougherty  plain  varies  from 
^proximately  125  feet  in  Decatur  County  to  450  feet  in  the  southern 
part  of  Houston  County,  much  the  greater  portion  being  less  than  300 
^     feet. 
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The  sinks  vary  in  size  from  small  shallow  depressions  not  more 
than  100  to  200  feet  in  diameter  to  hollows  occupying  several  hundred 
acres  and  to  chains  of  sinks  several  miles  in  length.  The  sinks  usually 
contain  shallow  ponds  or  lakes,  and  the  smaller  ones  generaUy  support 
a  thick  growth  of  cypress  and  other  trees.  The  amoimt  of  water  in 
the  ponds  and  lakes  varies  with  the  seasons,  and  during  droughts  the 
smaller  ones  become  dry.  A  recent  desiccation  of  the  sinks  is  partly 
attributed  to  the  removal  of  timber,  which  permits  increased  evapo- 
ration and  oxidation  of  organic  matter.  Sinks  are  also  known  to  have 
been  suddenly  drained  through  subterranean  passages. 

The  scarcity  of  small  tributary  creeks  and  branches  is  due  not  so 
much  to  the  newness  of  the  land  sxurface  as  to  the  fact  that  much  of 
the  drainage  is  through  subterranean  streams.  Most  of  the  lai^ 
creeks  flow  sluggishly  through  wide  swampy  valleys,  and  few  of  them 
have  any  considerable  bluffs  along  their  coiuses.  Chattahoochee, 
Flint,  and  Ocmulgee  rivers  have  cut  deep  terraced  valleys  76  to  200 
feet  below  the  plain  but  have  comparatively  few  tributary  streams. 

The  main  topographic  features  of  the  Dougherty  plain  have  resulted 
from  the  relatively  rapid  removal  in  solution  of  the  calcareous  materials 
that  form  so  large  a  part  of  the  Vicksburg  imd  the  overlying  Chat- 
tahoochee formation. 

ALTAKAHA  ITPLAVD. 

The  Altamaha  upland  constitutes  the  largest  physiographic  division 
of  the  Coastal  Plain.  Its  northern  boundary  runs  irregularly  between 
Waynesboro,  Tennille,  Dublin,  Cochran,  and  Vienna,  and  its  western 
edge  lies  parallel  to  and  a  few  miles  east  of  Flint  River  for  as  far  south 
as  Decatur  County.  On  the  southeast,  in  EflBngham,  Liberty,  Wayne, 
Pierce,  Ware,  and  Clinch  counties,  it  merges  into  the  sandy  pine  flats 
of  the  Okefenokee  plain.  The  division  embraces  most  of  the  region 
popularly  known  as  the  wire-grass  country  and  is  underlain  by  the 
Alum  Bluff  formation  and  by  the  weathered  residual  products  of 
that  formation  or  by  younger  material  of  similar  lithology.  The 
geology,  topography,  and  flora  of  this  region  are  of  peculiar  scientific 
interest  and  have  been  the  subject  of  nimierous  papers  and  articles.* 

The  region  can  be  called  an  upland  only  in  comparison  with  the  low 
coastal  plain  on  the  southeast  and  the  adjacent  Dougherty  plain  on 
the  west;  on  the  whole  it  is  lower  than  the  fall-line  hills  to  the  north. 
It  varies  in  elevation  above  sea  level  from  about  470  feet  in  the  north 
and  west  to  about  1 25  feet  in  the  southeast,  there  being  a  gradual  slope 
to  the  southeast.    An  ascent  or  escarpment  prominent  enough  to  be 

1  Loughiidge,  R.  H.,  Cotton  production  of  the  State  of  Georgia:  Tenth  Census,  voL  6,  Georgia,  pp>  1^ 
and  49, 1884.  DaU,  W.  H.,  U.  8.  OeoL  Survey  BuU.  84,  p.  81, 1891.  Harper,  R.  M.,  PhytogeograpWcal 
sketch  of  the  Altamaha  grit  region  of  Georgia:  Annals  N.  Y.  Acad.  Sd.,  vol.  17,  pt  1,  1906.  HoCalUf, 
8.  W.,  Underground  waters  of  Georgia:  Georgia  GeoL  Survey  BulL  15,  pp.  31-«2,  1908.  Veatoh,  Otto, 
Altaniaha  formation  of  the  Coastal  Plain  of  Georgia:  Science,  voL  27,  pp.  71-74, 1906. 
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distinguished  by  the  observant  traveler  without  the  aid  of  topographic 
maps  separates  the  upland  from  the  Dougherty  plain  on  the  west. 
The  rise  from  Camilla  to  Pelham,  Mitchell  County,  over  the  Atlantic 
Coast  Line  Railroad  is  185  feet  in  8  miles,  and  the  rise  from  Bainbridge 
east  to  Climax  is  1 75  feet.  Arabi,  in  Crisp  County,  Sylvester,  in  Worth 
County,  Pelham,  in  Mitchell  County,  and  Climax,  in  Decatur  County, 
may  be  considered  as  marking  approximately  the  crest  of  the  escarp- 
ment, from  which  the  elevation  gradually  decreases  to  the  southeast. 

Characteristic  of  the  topography  are  low  rolling  hills  with  smooth  or 
softened  outlines,  which,  except  along  the  large  rivers,  do  not  rise  more 
than  40  or  50  feet  above  the  valleys.  None  of  the  features  suggest 
ruggedness,  yet  at  the  same  time  the  region  is  not  monotonously  level 
or  flat. 

The  soil  is  generally  sandy  and  the  country  in  places  is  thickly 
mantled  with  loose  gray  sand.  The  area  was  originally  covered  with 
a  wonderful  forest  of  long-leaf  pine.  A  characteristic  growth  is  the 
long,  round-bladed,  stiff  wire  grass,  Aristida  strictaj  which  grows  in 
tufts  6  to  8  inches  high. 

Streams  are  much  more  numerous  than  on  the  Dougherty  plain  and 
the  coastal  flats.  Altamaha,  Ocmulgee,  and  Oconee  rivers  have  cut 
valleys  100  to  150  feet  deep,  bordered  in  a  few  places  by  precipitous 
bluffs,  but  except  for  these  the  valleys  are  shallow.  Those  of  the 
small  streams  have  low  breastlike  slopes  and  may  be  described  as 
dish  shaped.  The  creeks  flow  through  broad  swampy  bottoms,  are 
generally  sluggish,  and  are  characterized  by  clear  water,  free  from 
sediment,  in  contrast  to  the  muddy  waters  of  the  Ocmulgee,  Oconee, 
and  Altamaha.  Many  of  the  creeks  and  branches  have  their  sources 
in  flat,  moist,  densely  wooded  areas  locally  known  as  bays.  The  name 
*'bay''  is  generally  applied  to  upland,  flat,  swampy  tracts  due  to 
imperfect  drainage  and  dense  vegetation  which  conserves  the  rainfall. 
These  areas  are  really  swamps  but  are  not  alluvial  in  character. 
Cluffs  Bay,  about  7  miles  west  of  Waycross,  is  an  example.  The  name 
is  also  applied  to  arms  of  creek  and  river  swamps  which  form  entrants 
into  the  dry  land  and  which  are  characterized  by  a  dense  growth  of 
bay  trees.  The  bays  contain  water,  but  have  no  well-defined  stream 
channels  or  runs,  the  water  being  furnished  directly  by  rainfall  and 
by  seepage  from  the  surrounding  higher  land. 

In  the  southeastern  part  of  the  Altamaha  upland  the  land  is  more 
level  and  finally  merges  into  the  moist  pine  flats  of  the  Okef enokee 
plain.  Throughout  this  part  small  cypress  ponds  are  numerous,  the 
valleys  of  the  small  streams  are  more  swampy,  and  the  streams  them- 
selves have  banks  not  more  than  a  foot  or  two  high.  The  ponds 
appear  to  be  the  result  of  irregularities  left  in  the  land  surface  after 
the  last  retreat  of  the  sea. 
38418°— W8P  341—15 3 
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Along  the  northern  and  western  edges  of  the  Altamaha  upland  in 
Screven,  Wilcox,  Crisp,  Turner,  Worth,  and  Decatnr  counties,  sinks^ 
due  to  the  underground  solution  of  limestone,  most  probably  that  of 
the  Chattahoochee  formation,  were  noted. 

Among  the  most  interesting  features  of  the  Altamaha  upland  are 
the  sand  hills  which  border  many  of  the  creeks  and  rivers.  These 
hills  slope  toward  the  streams,  but  many  of  them  are  only  very 
slightly  or  not  at  all  higher  than  the  upland  back  from  the  stream. 
They  are  made  up  of  gray,  yellow,  or  light-brown,  unconsolidated, 
structureless  quartz  sand,  which  in  places  reaches  a  thickness  of  30 
feet.  Some  of  the  sand  belts  are  2  or  3  miles  wide.  They  run  parallel 
to  the  streams,  generally  on  the  east  or  left  side.  These  sand  hills 
seem  to  stand  at  higher  elevations  than  the  loose  sand  on  the 
first  and  second  Pleistocene  terraces  of  the  large  rivers.  The  most 
prominent  are  those  on  the  east  side  of  Ohoopee  River,  in  Tattnall 
County,  near  Reidsville;  along  the  east  side  of  Canoochee  River;  on 
Little  Ocmulgee  River  near  Helena;  along  Satilla  River  from  Way- 
cross  westward;  and  on  the  east  and  north  sides  of  Pendleton  Creek, 
in  Emanuel  and  Toombs  counties.  At  the  foot  of  some  of  these  hills 
are  densely  wooded,  moist  sand  beds  known  as  hammocks  and  in 
places  shallow  depressions,  so-called  sand-hill  ponds,  which  contain 
water  during  rainy  periods.  The  origin  of  these  sands  is  not  yet  well 
imderstood.  They  may  have  been  formed  dmring  the  Pleistocene 
epoch  and  may  be  of  fluviatile  origin,  but  they  have  since  been  in 
part  shifted  by  wind. 

In  comparison  with  the  Dougherty  plain,  the  Altamaha  upland  has 
a  rolling  topography,  more  numerous  streams,  and  fewer  lime  sinks. 
It  is  not  so  entirely  featureless  as  the  swampy  tracts  along  the  coast 
and  is  better  drained.  In  contrast  to  the  fall-line  hills  it  lacks 
ruggedness,  its  valleys  are  shallower,  and  its  flora  is  notably  different.^ 

SOTTTHERV  LDfE-SnTK  BSOION. 

The  southern  lime-sink  region  occupies  a  small  area  in  the  southern 
part  of  the  State,  embracing  the  southeastern  part  of  Decatur  County, 
the  southern  halves  of  Grady,  Thomas,  Brooks,  and  Lowndes  coun- 
ties, and  adjacent  areas  in  Florida.  The  topography  is  hilly  and  is 
characterized  by  lime  sinks,  lakes,  and  ponds. 

The  surface  varies  from  150  to  275  feet  above  sea  level,  and  the 
hills  rise  50  to  75  feet  and  in  a  few  places  100  feet  above  the  valleys. 
The  topography  is  more  rugged  than  that  of  the  adjacent  Altamaha 
upland  and  the  Dougherty  plain,  this  difference  and  other  charac- 
teristics of  the  division  being  due  mainly  to  the  differences  in  the 
underlying  geologic  formations.     The  Ume  sinks  are  due  to  the  under- 

1  Ecological  studies  in  this  region  have  been  made  by  Dr.  R.  M.  Harp«'.  See  Annals  New  York  Acad. 
Sci.,  vol.  17,  pt.  1, 1906. 
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A.     "SAND  STREAM"  1  MILE  NORTH  OF  TAZEWELL.  MARION  COUNTY. 
The  sand  has  been  trsntportad  by  torrants  from  gullies  in  the  Gussets  sand  member. 


JL    SINK  IN  LIMESTONE  OF  THE   CHATTAHOOCHEE  FORMATION   NEAR  RECOVERY,  DECATUR 

COUNTY. 
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SATILLA  TERRACE  PLAIN  IMMEDIATELY  WEST  OF  NEW  SAVANNAH  BLUFF,  SAVANNAH  RIVER, 
RICHMOND  COUNTY. 
An  •scarpmant  bounding  the  plain  on  th«  west  eppeers  in  the  distance. 


B.     SATILLA  TERRACE  PLAIN  BORDERING  ST.  MARYS  RIVER  (FLORIDA  SIDE),  OPPOSITE  TRADERS 

HILL,  CHARLTON  COUNTY. 
The  escarpment  separates  the  terrace  from  the  Okefenokee  terrace  plain. 
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ground  solution  of  an  upper  Oligocene  limestone,  the  Chattahoochee 
formation,  which  except  in  small  areas  is  not  the  surface  formation 
but  which  is  overlain  by  50  to  100  feet  of  sand  and  clay,  whose  soft 
and  easily  eroded  character  probably  accounts  for  its  greater  rugged- 
ness  as  compared  with  the  western  lime-sink  region  (Dougherty 
plain).  The  lakes  and  ponds  occupy  depressions  caused  by  the  col- 
lapse of  underground  solution  caverns  in  limestones.  (See  PI.  I, 
B.)  Some  of  the  lakes  cover  areas  of  several  hundred  acres  and  are 
free  from  timber  growth,  but  the  smaDer  and  shallower  ponds  support 
a  thick  growth  of  cypress.  Ocean  Pond,  in  the  southern  part  of 
Lowndes  County,  is  one  of  the  largest,  having  an  area  of  about  6 
square  miles.  The  water  in  these  sinks  varies  with  the  seasons  but 
has  been  known  suddenly  to  disappear  or  to  rise,  owing  probably 
to  the  opening  or  closing  of  underground  passages. 

The  drainage,  as  in  the  Dougherty  plain,  is  to  some  extent  subter- 
ranean and  small  streams  are  not  numerous.  The  rivers  of  the 
region,  the  Ochlockonee,  the  Withlacoochee,  and  other  smaller 
streams,  flow  canal-like  through  broad  sand-covered  terrace  plains. 
The  water  of  the  streams  is  not  muddy  but  is  dark  on  account  of  dis- 
solved and  suspended  organic  matter;  that  of  the  lakes  is  clear. 

The  soil  is  in  many  places  red  sandy  clay.  Superficial  gray  sand 
such  as  characterizes  the  Altamaha  upland  is  not  so  widely  dis- 
tributed. The  tree  growth  differs  somewhat  from  that  of  the  wire- 
grass  region  to  the  north,  some  oak  and  hickory  being  associated 
with  the  long-leaf  pine. 

OKZFBKOKZE  PZiAHT. 

The  Okefenokee  plain  forms  a  north-south  belt  20  to  40  miles  wide 
in  the  southeastern  part  of  the  Coastal  Plain,  including  parts  of 
Effingham,  Bryan,  Liberty,  Wayne,  Pierce,  Camden,  Ware,  Charlton, 
Chnch,  and  Echols  counties.  On  the  west  it  is  bounded  approxi- 
mately by  a  line  extending  from  the  northeast  comer  of  EflSngham 
County  southwestward  nearly  to  Groveland,  Bryan  County,  thence 
to  a  point  a  few  mUes  south  of  Glenville,  thence  nearly  to  Jesup  and 
Waycross,  and  thence  along  the  western  boundary  of  the  Okefenokee 
Swamp.  The  escarpment  separating  the  plain  from  the  Altamaha 
upland  is  poorly  defined,  and  in  places  the  two  seem  to  merge.  On 
the  east  the  plain  is  separated  from  a  lower  coastal  terrace  by  an 
abrupt  descent  or  escarpment.     (See  p.  36.) 

The  Okefenokee  plain  is  essentially  a  featureless  sandy  flat,  in 
which  there  are  few  streams  and  many  cypress  and  gum  ponds  and 
swamps,  whose  areas  range  from  a  few  acres  or  a  few  square  miles 
to  the  immense  expanse  of  the  Okefenokee  Swamp.  (See  pp.  39-42.) 
It  thus  presents  a  contrast  to  the  rolling  topography  and  dendritic 
drainage  of  the  Altamaha  upland.    The  Okefenokee  plain  varies  in 
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elevation  above  sea  level  from  about  60  to  perhaps  125  feet,  sloping 
eastward  about  2  feet  to  the  mile.  The  drainage  is  poor,  at  least  25 
per  cent  of  the  area  being  swampy,  and  the  few  creeks  and  branches 
flow  through  broad  swampy  flats  only  shghtly  lower  than  the  general 
level.  At  only  a  few  places  are  the  bluffs  as  high  as  30  or  40  feet. 
The  flatness  of  the  plain  and  its  swampy  condition  are  due  to  the 
newness  of  the  land  surface,  the  retreat  of  the  sea  having  taken  place 
in  comparatively  recent  geologic  time,  to  the  low  altitude,  and  to  the 
fact  that  the  surface  formation  is  a  thick,  loose,  porous  sand  which 
absorbs  the  rainfall  and  hence  lessens  surface  erosion.  The  streams 
are  sluggish,  and  their  waters,  except  those  of  the  Altamaha  and 
Savannah,  are  black  or  coffee-colored  from  organic  matter.  The 
region  is  characterized  by  moist  long-leaf  pine  and  saw-palmetto 
flats,  cypress  ponds,  gallberry  flats,  and  swamps  supporting  thick 
growths  of  gum  and  bay. 

8ATIIXA  qOASTAL  LOWI.AVD. 

The  Satilla  coastal  lowland  or  Satilla  plain  is  a  low  marine  terrace 
20  to  35  miles  wide  that  borders  the  Atlantic  Ocean  and  includes 
part  or  all  of  the  counties  of  Chatham,  Bryan,  Liberty,  Mcintosh, 
Glynn,  and  Camden.  (See  fig.  1,  p.  29.)  The  western  edge  of  the 
plain  is  marked  by  a  rise  of  20  to  40  feet,  probably  a  Pleistocene 
shore  line,  which  is  prominent  at  Walthourville,  Mount  Pleasant, 
and  Waynesville,  and  a  short  distance  east  of  Folkston. 

The  greater  part  of  the  plain  is  15  to  25  feet  above  sea  level,  but  in 
a  few  places  it  reaches  an  elevation  of  about  40  feet.  It  has  a  slight 
eastward  slope,  somewhat  difficult  to  estimate  but  generally  less  than 
a  foot  to  the  mile.  Although  the  plain  is  low,  flat,  and  poorly  drained, 
it  presents  several  different  topographic  aspects.  It  (Offers  from  the 
Okef enokee  plain  chiefly  in  its  lower  altitude,  in  its  greater  area  of 
swamp  and  inundated  land,  and  in  its  topographic  forms,. which  are 
incident  to  low  coast  land. 

The  western  part  of  the  belt  is  on  the  whole  a  sandy  flat  plain  con- 
taining an  open  growth  of  long-leaf  pine.  In  the  spring  and  summer 
grass  and  flowers  are  luxiuiant  in  the  open  meadows  or  '^savannas."* 
The  surface  is  dotted  witlL  small  cypress  ponds  and  contains  large 
swamp  areas,  in  this  respect  resembling  the  higher  Okefenokee  plain. 

Near  the  coast  the  plain  presents  a  different  aspect.  Owing  to 
recent  submergence  the  coast  line  is  irregular,  and  a  network  of 
sea  islands,  tidal  rivers,  sounds,  estuaries,  and  marshes  has  been 
formed.  The  land  terminates  as  beach  on  the  sea  islands,  as  sand 
bluffs  not  more  than  10  or  15  feet  above  low  tide,  and  as  marshes 
at  the  mouths  of  the  rivers.     The  islands  are  sand  covered,  and  some 

>  An  excellent  description  is  given  by  R.  H.  Looghridge.  Cotton  production  of  the  State  or  Georgia: 
TAith  Census,  vbl.  6,  Georgia,  p.  51, 1^. 
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of  them  exhibit  sand  duneS;  which,  however,  nowhere  reach  great 
magnitude.  Their  total  area  is  perhaps  500  to  600  square  miles. 
The  largest  are  Cumberland,  Jekyl,  St. -Simon,  Sapelo,  St.  Catherine, 
Skidaway,  and  Tybee.  They  are  of  considerable  historical  interest 
and  some  of  them  are  noted  as  resorts. 

The  tree  growth  of  the  coast  land  is  characterized  by  the  cabbage 
pabnetto  and  live  oaks,  which  are  more  abimdant  than  farther  west. 

There  are  two  classes  of  swamp  land,  upland  and  tidal.  Swamps 
of  the  upland  class,  of  which  Buffalo  Swamp,  in  the  western  part 
of  Glynn  County,  is  representative,  probably  occupy  the  sites  of 
former  shallow  sounds  or  coastal  lagoons  and  marshes  which  have 
become  land  through  uplift  and  the  retreat  of  the  sea  and  which  have 
not  been  inundated  as  a  result  of  the  later  subsidence  indicated  by 
drowned-river  courses.  Other  upland  swamps  are  apparently  once 
more  becoming  lagoons,  for  the  subsidence  seems  to  be  still  going 
on  and  the  sea  to  be  slowly  encroaching  on  the  land.  The  best  proof 
of  this  is  the  presence  of  tree  stiunps  and  even  dead  standing  trees 
in  brackish-water  marshes. 

Tlie  second  class,  the  tidal  swamps,  occur  in  considerable  areas  along 
Savannah,  Ogeechee,  Altamaha,  Satilla,  and  St.  Marys  rivers.  They 
differ  from  salt  marshes  chiefly  in  that  at  high  tide  they  are  partly 
covered  by  the  backing  up  of  the  fresh  river  water  instead  of 
directly  by  the  sea.  They  extend  up  the  rivers  10  to  20  miles 
beyond  the  salt  marshes,  and  rice  growing  is  still  carried  on  in 
these  swamps,  but  to  a  much  less  extent  than  formerly. 

The  salt  marshes  reach  their  greatest  extent  at  the  mouths  of  the 
rivers,  but  probably  do  not  aggregate  more  than  150  or  200  square 
miles.*  They  are  probably  due  in  the  main  to  submergence  of  the 
coast,  althoxigh  the  silting  up  of  shallow  water-covered  areas  by 
sediment  carried  down  by  streams  has  also  doubtless  been  a  factor. 

The  Satilla  plain  is  poorly  drained,  owing  to  the  newness  of  the 
land  surface  and  its  low  altitude.  The  few  streams  are  sluggish, 
and  with  the  exception  of  Savannah  and  Altamaha  rivers,  whose 
waters  are  yellow  from  suspended  sediment,  are  so-called  clear-water 
streams,  whose  waters  are,  however,  dark  or  even  black  from  organic 
matter.  Most  of  the  streams  flow  eastward  or  southeastward,  their 
courses  having  been  determined  by  the  general  slope  of  the  plain. 
Satilla  and  St.  Marys  rivers,  however,  in  parts  of  their  courses  flow 
parallel  to  the  coast — that  is,  at  right  angles  to  the  terrace  slope. 

Slight  submergence  has  drowned  the  streams,  converting  the 
mouths  of  the  large  rivers  into  estuaries  navigable  for  sea-going 
Tessels  for  10  to  20  miles,  and  changing  small  streams,  mere  branches 
or  creeks,  so  far  as  their  lengths  are  concerned,  into  estuaries  and 

'  No  amrey  of  tbemarshlaiid  of  the  State  has  yet  been  made,  hence  accurate  figures  can  not  be  given. 
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so-called  rivers^  Among  the  latter  are  Crooked,  Turtle,  and  Sapelo 
rivers.  A  network  of  serpentine  waterways  on  the  sea  islands  are 
termed  creeks  and,  perhaps  inappropriately,  rivers. 

MINOB   FEATUBES. 
TB&HA0X8. 

The  terraces  constitute  an  interesting  physiographic  feature  of  the 
Coastal  Plain.  They  are  intimately  connected  with  the  Pleistocene 
geology  of  the  region,  and  their  nature,  origin,  and  detailed  extent 
are  problems  which  demand  further  study  with  the  aid  of  detailed 
topographic  maps. 

Two  broad  terrace  plains,  the  Okef enokee  and  the  Satilla  (see  pp.  35, 
36),  parallel  the  coast  and  are  easily  recognized.  Not  improbably  a 
third  higher  terrace  plain  exists,  but  sufficient  proof  of  its  existence 
has  not  been  obtained  to  warrant  positive  statements. 

Fluviatile  terraces,  believed  to  be  equivalent  in  age  to  the  t^^o 
coastal  terrace  plains,  border  the  larger  rivers.  They  are  best  devel- 
oped in  the  upper  part  of  the  Coastal  Plain  along  the  Chattahoochee, 
Ocmulgee,  and  Savannah,  and  are  conspicuous  at  Columbus,  Macon, 
and  Augusta.  The  lower  or  younger  terrace,  also  known  as  *' second 
bottoms,"  lies  15  to  50  feet  above  the  rivers  and  is  a  smooth  plain 
from  half  a  mile  to  4  miles  in  width.  (See  PI.  II,  A  and  B.)  The 
upper  or  older  terrace,  which  lies  50  to  100  feet  above  the  rivers,  has 
been  partly  destroyed  by  the  erosion  that  formed  the  lower  terrace. 
The  interstream  uplands  lie  1 25  to.300  feet  or  more  above  the  rivers. 

STREAMS. 

The  drainage  of  the  Coastal  Plain  discharges  into  the  Atlantic 
Ocean  and  the  Gulf  of  Mexico.  The  main  drainage  basins  are  those 
of  Savannah,  Ogeechee,  Altamaha,  Satilla  and  St.  Marys,  Suwannee, 
Ochlockonee,  and  Apalachicola  rivers,  the  last  named  being  drained, 
in  the  State,  by  Chattahoochee  and  Flint  rivers.  The  first  four 
basins,  which  drain  into  the  Atlantic,  cover  much  the  larger  portion 
of  the  Coastal  Plain  of  Georgia;  the  last  three  drain  into  the  Gulf  of 
Mexico. 

On  the  basis  of  origin  the  rivers  of  the  Coastal  Plain  fall  into  two 
classes,  those  originating  in  the  Piedmont  Plateau  and  Appalachian 
Mountains  and  thence  traversing  the  Coastal  Plain,  and  those  indige- 
nous to  or  having  their  source  within  the  Coastal  Plain.  To  tiie 
first  class  belong  the  Chattahoochee,  Flint,  Ocmulgee,  Oconee, 
Altamaha,  Savannah,  and  Ogeechee.  To  the  second  class,  whose 
streams  are  smaller  and  more  numerous,  belong  the  Little  Ocmulgee, 
Ohoopee,  Canoochee,  Satilla,  St.  Marys,  Suwannee,  Alapaha,  With- 
lacoochee,  and  Ochlockonee.    Throughout  the  greater  part  of  its 
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couree  Ogeechee  River  has  much  the  aspect  of  a  stream  of  the  second 
class.    (See  fig.  2,  p.  58.) 

The  rivers  of  the  first  class  have  greater  drainage  areas,  carry  a 
greater  volume  of  water,  have  greater  lengths,  and  have  cut  deeper 
and  wider  valleys.  Their  waters,  except  those  of  the  Ogeechee,  are 
always  more  or  less  muddy,  whereas  the  waters  of  the  streams  of  the 
second  class  are  clear;  and  this  fact  furnishes  a  popular  distinction — 
"dear-water"*  and  **  muddy-water"  streams.  The  Ocmulgee,  Oco- 
nee, Altamaha,  and  Savannah  are  bordered  by  lowlands  or  swamps 
reaching  maximum  widths  of  5  or  6  miles,  in  which  a  large  part 
ci  the  sediment  is  clay,  whereas  the  smaller  Coastal  Plain  rivers  of 
the  second  class  have  sandy  banks  and  are  bordered  by  low  terraces 
composed  almost  entirely  of  sand.  The  explanation  is  that  streams 
of  the  first  class  have  brought  down  a  lai^e  amount  of  sediment 
derired  from  the  red-clay  hills  of  the  Kedmont  Plateau,  whereas 
Uioee  of  the  second  class  flow  wholly  through  areas  where  the  geo- 
logic formations  are  predominantly  sand  and  where  erosion  is  less 
active,  many  of  the  smaller  streams  not  having  cut  through  even  the 
superficial  sands. 

The  rivers  crossing  the  Coastal  Plain  probably  assumed  their  present 
courses  on  a  comparatively  level  plain  as  the  sea  retreated  from  the 
land.  As  geologic  time  proceeded  each  successive  uplift  of  the  land 
caused  the  river  courses  to  extend  farther  southeastward  to  the  new 
coast  line.  The  age  of  the  Ocmulgee  at  the  fall  line,  for  instance,  is 
much  greater  than  that  of  the  Altamaha,  which  receives  its  waters 
and  which,  in  the  lower  20  or  30  miles  of  its  course,  flows  across  the 
later  Pleistocene  plain.  The  directions  of  the  streams,  which,  with 
certain  exceptions,  flow  south,  southeast,  and  east,  are  due  to  the 
initial  slope  of  the  new  land  surfaces  across  which  they  flowed. 

LAKES  Aim  POVD8. 

The  lakes  and  ponds  of  the  Coastal  Plain  are  of  three  types — those 
due  to  lime  sinks,  those  caused  by  original  shallow  depressions  in  the 
land  surfaces  after  the  retreat  of  the  sea,  and  those  formed  on  river 
flood  plains. 

lime-sink  lakes  and  ponds  are  confined  mainly  to  the  western  and 
southwestern  parts  of  the  Coastal  Plain — the  Dougherty  plain  and 
the  southern  lime-sink  re^on;  some,  however,  are  found  in  Screven 
County,  in  the  southern  parts  of  Burke,  Jefferson,  and  Wellington 
counties,  and  along  the  western  edge  of  the  Altamaha  upland.  The 
depressions  which  lakes  and  ponds  of  this  type  occupy  result  from 

*  TboQifa  tha  indigmoQS  stretms  of  the  Coastal  Plain  are  termed  ''dear/'  the  water  Is  dear  only  in  that 
i  h  eomparatively  free  from  suspended  sQt  and  clay.  It  does  not  possess  the  transparency  of  clear 
iBOBBtain  streams  bat  is  pale  brownish  or  even  black  from  organic  matter  held  in  solution  and  suspension. 
Tte  vitar  of  SuwanDee  and  St  Marys  rivers,  near  their  souroe,  the  Okefenokee  Swamp,  is  almost  inky. 
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the  collapse  of  undei^ound  solution  caverns  in  limestone;  the 
process  is  still  in  operation  and  some  of  the  sinks  have  formed  since 
the  settlement  of  these  areas.  These  bodies  of  water  vary  in  size 
from  ponds  100  feet  across  to  lakes  6  square  miles  in  area.  The 
shallow  ponds  often  become  dry  and  the  water  level  in  the  larger 
and  deeper  ones  varies  considerably  with  the  seasons.  Some  attain 
considerable  depth  and  are  connected  by  open  passages  ^with  under- 
ground channels;  for  instance,  a  sink  90  feet  deep,  known  as  Forest 
Falls  or  the  Limesink,  8  miles  north  of  Whigham,  Grady  County, 
receives  a  small  stream,  which  disappears  through  an  opening  in  the 
bottom.  Of  the  lai^er  lakes  the  most  notable  are  Ocean  Pond  and 
Long  Pond  in  Lowndes  County;  Original  Pond,  3  miles  west  of  Met- 
calf ;  and  Rock  Pond,  near  Camilla,  Mitchell  County. 

The  ponds,  many  of  them  small  and  shallow,  which  occupy 
original  depressions  in  level  sandy  plains,  depend  for  their  existence 
on  seepage  from  the  surrounding  sands,  and  most  of  them  become 
dry  in  times  of  severe  drought.  They  are  numerous  in  the  south- 
eastern part  of  the  Altamaha  upland,  are  typically  developed  on  the 
Okefenokee  plain,  and  are  present  on  the  Satilla  marine-terrace  plain 
20  to  40  feet  above  sea  level.  Most  of  them  support  a  growth  of 
cypress  and  gum.  Some  rather  lai^e  untimbered  expanses  of  water 
in  the  Okefenokee  Swamp,  termed  *4akes,"  also  belong  to  this  type. 

Bodies  of  water  which  occupy  abandoned  channels  in  the  flood 
plains  of  streams  are  of  the  type  of  the  numerous  lakes  that  occur 
along  the  lower  course  of  the  Mississippi.  Most  of  them  are  long  and 
curved,  taking  the  form  of  oxbows  and  crescents.  Many  of  them 
receive  the  flood  waters  of  the  streams  and  are  therefore  generally 
less  clear  than  those  of  the  lime-sink  lakes  and  ponds.  Some  of 
them,  as  Hershman  Lake  in  Screven  County  and  Black  Lake  in 
Wilkinson  County,  maintain  their  connection  with  the  parent  stream. 

F&ESH-WATXR  BWAKPS. 

The  fresh-water  swamps  of  the  Coastal  Plain  may  be  included  in 
two  main  classes,  upland  plain  and  fluviatile. 

Uplatidr-plain  swamps. — ^The  upland-plain  swamps  lie  on  the 
Okefenokee  and  Satilla  plains  and  owe  their  existence  to  the  flatness 
and  consequent  imperfect  drainage  of  the  land  surface.  They  are 
upland  in  that  they  lie  at  higher  levels  than  the  river  swamps,  tide 
swamps,  and  salt  marshes,  although  some  of  them  are  not  more 
than  20  feet  above  sea  level. 

Okefenokee  Swamp,  the  lai^est  of  this  class  in  Georgia,  is  perhaps 
the  greatest  natural  wonder  in  the  State.  It  lies  in  the  southeastern 
part  of  the  Coastal  Plain,  in  Ware,  Charlton,  and  Clinch  coimties, 
and  extends  to  the  Florida  line.  It  has  a  length  of  about  40  miles, 
a  width  of  30  miles,  and  an  area  of  700  to  800  square  miles.    The 
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swamp  has  been  fully  explored  by  hunters  and  lumbermen;  but  no 
very  extended  descriptions  of  it  have  been  published.  The  following 
excellent  short  description  is  that  of  R.  H.  Loughridge/  who  was 
one  of  a  party  that  made  a  partial  survey  of  Okefenokee  Swamp  in 
1875: 

This  swamp  has  a  width  of  30  and  a  length  of  40  milee,  covering  an  area  of  about 
500,000  acres.  It  is  in  reality  an  upland  swamp,  having  an  altitude  of  120  feet  above 
tidewater  on  St.  Mary's  Kiver,  4  miles  distant.  A  sand  ridge  (part  of  the  water  divide 
of  the  State)  30  feet  above  the  swamp  extends  along  its  eastern  border  to  the  south, 
becoming  lower  as  it  reaches  the  southern  horseshoe  bend  of  St.  Marys  Biver.  The 
swamp  is  highest  on  the  northeast,  and  falls  irregularly  to  the  south  and  southwest 
from  126i  to  lllj  feet  at  Ellicott's  mound  and  on  the  southwestern  comer. 

The  eastern  part,  12  miles  in  width,  is  an  open  *^prairie"  or  marsh,  largely  covered 
vith  water,  in  which  are  long  rushes  and  water  lilies.  Under  its  surface  is  a  dense 
body  of  mofls  from  4  to  6  feet  thick,  the  great^mass  of  which  is  decayed,  forming  muck 
md  peat.  It  is  so  dense  that  it  will  readily  bear  up  a  man's  weight,  merely  sinking 
a  little  and  rising  for  many  feet  around;  hence  the  name  of  Okefenokee — "trembling 
earth."  Small  idands,  covered  with  clumps  of  cypress,  bay,  and  cassino,  frequently 
occur.  The  western  part  of  the  swamp  is  mostly  covered  by  cypress  trees  and  a  dense 
growth,  similar  to  that  of  the  small  swamps  outside,  so  tied  together  by  bamboo  briers 
md  vines  as  to  be  impenetrable  except  by  slow  and  tedious  cutting  away  with  bush 
knives.  Small  open  marshes,  and  also  a  number  of  large  islands,  are  found  throughout 
this  region.  These  islands  are  quite  level  but  are  slightly  elevated  above  the  swamp 
lands  and  have  a  sandy  soil,  with  an  open  timber  growth  of  long-leaf  pine  and  a  very 
low  undergrowth  of  saw  palmetto,  and  are  similar  in  every  respect  to  the  mainland. 
Their  dimendons  are  3  or  4  miles  by  from  1  to  2,  and  they  are  bordered  by  a  low  hum- 
mock land,  on  which  there  is  a  growth  of  magnolia,  oak,  etc.  Himters  find  deer  and 
bear  on  these  islands.  The  soil  or  bottom  of  the  swamp  proper  seems  to  be  but  little 
eke  than  white  sand. 

R.  M.  Harper*  has  recently  published  a  description,  illustrated 
from  photographs,  in  which  the  literature,  history  of  exploration, 
geography,  vegetation,  and  other  characteristics  of  the  swamp  are 
briefly  set  forth. 

The  swamp  dates  from  middle  Pleistocene  time.  It  lies  upon  a 
terrace  plain,  which  is  correlative  with  a  lower  terrace  plain  lying 
from  15  to  40  feet  above  sea  level  and  extending  to  the  present  coast. 
The  western  edge  of  the  lower  plain  is  marked  by  an  escarpment 
which  is  prominent  at  Waynesville,  Mount  Pleasant,  and  Walthour- 
viDe,  and  probably  represents  the  shore  line  of  the  latest  Pleistocene 
sea.  The  next  higlier  plain,  the  Okefenokee,  parallels  the  lower 
plain,  extending  20  to  40  miles  westward  from  the  escarpment.  It  is 
believed  to  be  a  wave-cut  plain  similar  to  the  lower  one  and  to  have 
been  covered  by  the  sea  during  middle  Pleistocene  time.  Its  western 
border,  or  the  shore  of  the  sea  covering  it,  is  not  plainly  marked, 
although  a  good  topographic  map  would  probably  reveal  it;  but  it  is 
believed  to  have  extended  approximately  from  Clyo,  in  Ef&ngham 


*  Cotton  Production  of  the  State  of  Georgia:  Georgia,  Tenth  Census,  vol.  6,  p.  51, 1884. 
a  Pop.  8d.  Moothly,  Juno,  1900. 
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County,  southward  to  a  few  miles  above  Hinesville,  thence  via  Jesup, 
Oflferman,  and  Waycross  to  the  northern  and  western  borders  of 
Okefenokee  Swamp.  It  consists  of  a  deposit  of  sand,  laid  down 
along  the  coast  of  the  sea  and  shaped  into  slightly  irr^ular  deposits 
by  wave  currents  and  wind.  The  plain  itself  retains  the  sightly 
uneven  floor  left  by  the  retreating  sea,  on  which  low  ridges  and  heaps 
of  sand  had  been  piled  up  as  bars  at  the  mouths  of  bays  or  as  beach 
accumulations.  One  such  sand  ridge,  extending  along  the  east  side 
of  the  swamp,  acted  as  a  dam  to  the  drainage  from  the  west  and  caused 
the  waters  to  spread  out  over  a  broad  area  which  vegetation  rapidly 
converted  into  the  Okefenokee  Swamp. 

Big  Pond,  7  miles  north  of  Baxley,  Appling  County,  belongs  to  the 
upland,  nonalluvial  class  of  swamps  and  is  probably  somewhat 
similar  in  origin  to  Okefenokee  Swamp  and  to  the  smaller  cypress  and 
gum  ponds  which  are  so  numerous  in  the  southeastern  part  of  the 
Coastal  Plain.  Although  locally  termed  "pond,''  it  is  more  properly 
a  swamp.  Its  only  open  water  is  a  small  lake  in  its  interior,  reported 
to  be  not  more  than  100  yards  long,  the  area  as  a  whole  being  thickly 
covered  with  cypress,  gum,  pine,  and  an  undergrowth  of  small  trees 
and  bushes.  Big  Pond  Ues  upon  a  flat,  sandy,  pine-covered  plain, 
about  200  feet  above  sea  level.  Its  area,  including  a  small  swamp 
known  as  Second  Pond,  is  about  8  square  miles.  The  two  "ponds" 
are  (k)nnected  by  a  narrow  swamp  known  as  Tiger  Bay.  On  the  east 
side  of  the  swamps  is  a  low  ridge  covered  with  superficial  gray  sand 
reaching  a  thickness  of  about  10  feet.  Tenmile  Creek,  a  small  tribu- 
tary of  Altamaha  River,  flows  sluggishly  from  the  southern  end  of 
Big  Pond. 

Some  swamps  lying  on  the  lower  coastal  terrace  plain  15  to  25  feet 
above  sea  level  appear  to  be  the  survivors  of  ancient  lagoons  or 
shallow  sounds.  Buffalo  Swamp,  in  the  western  part  of  Glynn  County, 
is  an  example.  This  swamp  extends  from  Altamaha  River  south- 
ward to  Turtle  River  and  has  a  much  greater  length  than  width.  It 
contains  clay  and  is  slightly  lower  than  the  sandy  pine  and  palmetto 
land  on  both  sides.  Oyster  shells  in  the  clay  bear  evidence  of  its 
marine  origin.  Cabbage  palmetto  trees  near  Bladen  and  Everett  are 
possibly  survivors  from  the  period  when  this  area  was  a  sound  or 
marsh.  The  area  is  often  entirely  covered  with  water  during  the 
rainy  season  but  becomes  almost  dry  in  times  of  drought.  Should 
the  present  coast  be  elevated  20  or  30  feet  the  waterways  and  marsh 
between  St.  Simon  Island  and  the  mainland  would  probably  become 
such  an  area  as  Buffalo  Swamp. 

FluviatUe  svximps. — ^The  fluviatile  swamps  occur  on  the  flood 
plains  of  the  streams.  Nearly  all  the  streams  of  the  Coastal  Plain, 
even  the  small  branches,  are  bordered  by  swamps,  the  most  extensive 
lying  along  the  large  rivers    The  swamp  lands  lie  only  a  few  feet 
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above  the  rivers  and  the  frequent  overflows  and  poor  drainage  main- 
tain them  in  a  srwaxapy  condition.  Along  the  lower  part  of  Savannah 
Riyer  the  swamp  reaches  a  width  of  5  to  6  miles,  the  greater  part 
being  on  the  South  CaroUna  side  of  the  river.  It  supports  a  dense 
growth  of  oak,  ash,  cypress,  gum,  and  pine.  Other  broad  areas  of 
swamp  land  he  along  the  Ogeechee,  Altamaha,  Oconee,  Ocmulgee,  and 
the  upper  part  of  the  Flint.  Chattahoochee  River  forms  an  exception 
to  the  general  rule,  having  scarcely  any  land  along  its  course  in  Georgia 
which  can  he  termed  "swamp." 

The  small  hrctnches,  creeks,  and  rivers  flow  through  broad,  densely 
wooded  lowlands,  the  water  often  spreading  out  among  the  trees  until 
it  is  difficult  to  determine  just  where  the  channel  proper  is  located. 
On  many  roads  crossing  the  valleys  of  such  streams  it  is  necessary  to 
construct  a  succession  of  low  bridges  a  quarter  of  a  mile  to  a  mile 
long,  alternating  with  stretches  of  earth  embankment.  Swamps  of 
this  character  are  notable  along  Ogeechee  River;  WiUiamson  Swamp 
creek,  in  Jefferson  County;  Conm[iissioner  Creek,  in  Wilkinson  County; 
and  along  the  headwaters  of  Little  and  Alapaha  rivers,  in  Tift,  Irwin, 
and  B^rien  counties. 

The  area  of  fluviatile,  or  river  and  creek,  flood-plain  swamp  in  the 
Geoi^ia  Coastal  Plain  is  perhaps  1,000  square  miles  ^  most  of  which 
lies  2  to  8  feet  above  the  water  level  of  the  streams. 

SPBDrOS. 

A  few  large  springs  are  of  physiographic  and  geologic  interest. 
These  springs  are  in  limestone  areas  and  seem  to  be  connected  with 
Bubtoranean  streams.  Their  water  is  clear  and  very  transparent, 
though  faintly  bluish  in  color,  is  but  Uttle  affected  by  rains,  and  prob- 
ably comes  from  considerable  depths.  At  Blue  Spring,  4  miles  south  of 
Albany,  the  water  rises  under  pressure  through  a  roughly  circular 
opening  in  limestone  and  has  an  enormous  flow.  Discharge  meas- 
urements by  B.  M.  and  M.  R.  Hall  *  varied  from  26.4  second-feet  to 
135  second-feet,  or  approximately  18,000,000  to  87,000,000  gallons 
in  24  hours.  The  spring  is  the  lai^est  in  the  State.  Similar  springs 
are  Blue  or  Wade  Spring,  7  miles  east  of  Quitman;  Mclntyre  Spring, 
on  the  Withlacoochee  near  the  Florida  line;  Blue  or  Russell  Spring,  in 
Decatiu"  Coimty;  Well,  Wilkes,  and  Rock  springs,  in  Laurens  County; 
and  Magnolia  Spring,  in  Jenkins  County.  These  are  all  large  springs 
rising  through  limestone  caverns. 

Small  springs,  both  permanent  and  intermittent,  of  minor  impor- 
tance, are  numerous  except  along  the  coastal  lowlands. 

1  No  complete  sorrey  of  the  swamp  lands  of  Georgia  has  been  made,  and  the  flguree  are  only  a  rou^ 
eiliiBate  baaed  on  a  knowledge  of  the  approximate  widths  of  the  swamps  along  the  largest  riyers  and  creeks. 
«  U.  8.  QeoL  Survey  Water-Sopply  Paper  197,  p.  236,  ig07. 
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ELEVATIONS.* 

The  Columbus,  Talbotton,  and  Milledgeville  quadrangles  of  the 
United  States  Geological  Survey  cover  small  areas  along  the  northern 
border  of  the  Coastal  Plain  in  Geoi^a.  The  remainder  of  the  Coastal 
Plain  in  this  State  has  not  been  mapped  topographically.  The  ele- 
vations given  below  will  therefore  be  of  interest  and  of  practical  value 
to  those  engaged  in  working  out  geologic  problems  and  in  studying 
the  imdergroimd  waters  of  the  State.  The  list  has  been  compiled 
for  the  most  part  from  published  data,  though  several  of  the  eleva- 
tions given  are  merely  rough  estimates  based  on  other  elevations 
and  on  knowledge  of  the  topography,  supported  in  a  few  instances 
by  aneroid  barometer  readings.     Some  may  be  several  feet  in  error. 

Elevations  in  Georgia.^ 

The  abbreviations  uaed  are:  A.  B.  &  A.,  Atlanta,  Birmingham  &  Atlantic  Railroad;  A.  C.  L.,  Atlantic 
Coast  Line  Raih-oad;  C.  of  Ga.,  Central  of  Georgia  Railway;  Ga.  R.  R.,  Georgia  Railroad;  G.  8.  4i  F., 
Georgia  Southern  &  Florida  Railway;  L.  &  N.,  Louisville  &  Nashville  Railroad;  M.  D.  &  8.,  Macon, 
Dublin  &  Savannah  Ralhxmd;  S.  A.  L.,  Seaboard  Air  Lhie  Railway;  U.  8.  A.  Eng.,  Ujiited  States  Army 
Engineers;  U.  8.  G.  8.,  United  States  Geological  Survey. 

Abbeville Rough  estimate 225  ? 

Abbeville  (low  water,  railroad  bridge) U.  S.  A.  Eng 169. 33 

Achord U.  S .  G .  S 274 

Acree,  Dougherty  County A.  C.  L 205 

Adams  Park U.  S.  G.  S 259 

Adel G.  S.  &F 246 

Adrian,  Emanuel  County Rou^  estimate 290  ? 

Albany C.  ofGa 184 

Albany  (Flint  River  level) A.  C.  L 127 

Alapaha A.  C.  L 293 

Alexanderville A.  C.  L 153 

Allentown M.  D.  4:  S 411  ? 

Ambrose,  Coffee  County A.  B.  &  A 395 

Americus C.  of  Ga 360 

Andersonville C.  of  Ga 394 

Arabi G.  S.  &  F 460 

Aigyle A.  C.  L 161 

Arlington Rough  estimate 275 

Armena S.  A.  L 275  ? 

Ashbum G.  S.  &  F 450 

Augusta  (Union  Station) City  engineer 143 

Augusta  (river  gage) Weather  Bureau 100 

Baconton A.  C.  L 160 

Bainbridge A.  C.  L 110 

Bainbridge  (river  level) Rough  estimate 80 

Bartow C.  of  Ga 237  ? 

Bath,  Richmond  County Rough  estimate 400 

1  Reprinted,  with  a  few  additions,  Trom  the  work  of  Mr.  Veatch  published  in  Geol.  8urTey  Georgia  Bull. 
26,  pp.  50^7, 1908. 

*  Compiled  chiefly  from  Dictionary  of  altitudes  in  the  United  States,  by  Henry  Gannett,  U.  S.  GeoL 
Survey  Bull.  274, 1908;  from  the  list  of  elevations  in  Water  powers  of  Georgia,  Geol.  Survey  Georgia  Bull. 
3-A;  from  surveys  by  the  U.  S.  Corps  of  Engineers  of  Ocmulgee,  Oconee,  Altamaha,  and  Savannah  rivers; 
and  from  the  Columbus,  Talbotton,  and  MOledgeville  topographic  sheets  of  the  U.  S.  Geological  Survey. 
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Btiley U.  S.  G.  S 206 

Bekir Ga.  R.  R 296 

B€f2€lia Ga.  R.  R 488 

Blidbbear A.  C.  L 106 

Bhdm S.  A.  L 22 

Bkkely Rough  eetimate 275 

Bkkely Weather  Bureau 300 

Bloomingdale C.  of  Ga 24 

Bonaire G.  8.  &  F 354 

Borton A.  C.L 194 

Boetwick  (Paschal) G.  ofGa 669 

Boulogne,  Fla A.  C.  L 70 

Box  Springe U.  S.  G.  S 364 

Bnganza A.  C.  L 144 

Brentwood U.  S.  G.  S 167 

Brewer  (Tuficulum  port  office) C.  of  Ga 134 

Brookfield A.  C.  L 332 

Brooklyn S.  A.  L 691 

Brinson A.  C.  L 104 

Bronswick Southern  Ry 13 

Brunawick  (city  hall) U.  S.  G.  S 11 

Baena  Vista Rough  estimate 590 

BullardB U.  S.  G.  S 259 

Bmrougha A.  C.  L 19 

Buahnell A.  B.  &  A 385  ? 

Butler C.  of  (5a 650 

Byromville A.  B.  &  A 365  ? 

B)Ton C.  of  Ga 515 

Cairo A.  C.  L 237 

Camak (5a.  R.  R 578 

(^meron C.  of  Ga 103 

Cimilla A.  C.L 167 

Owrs  station U.  S.  G.  S 500 

Cecil G.  S.  &F 250 

Cliauncey U.  S.  G.  8 300 

Chula G.  8.  &F 395 

Claxton * S.  A.  L 194  ? 

Oifton C.  ofCJa 22 

Climax A.  C.  L 277 

Olyo S.  A.  L 74 

Cochran U.  8.  G.  8 342 

Coldbrook,  Effingham  County Brinson  R.  R 65 

Coleman C.  of  Ga 391 

Ooley Southern  Ry 303 

Collins 8.  A.  L 238 

Colon G.  8.  &F 137 

Colquitt Rough  eetimate 175 

Columbus  (Union  Station) C.  of  CJa 260 

Columbus  (river  level) U.  8.  G.  S 200 

Copdele G.  S.  &  F 336 

Crescent Rough  estimate 18 

Culverton (5a.  R.  R 549 

Cuaseta 8.  A.  L 540 

Cuthbert C.  ofGa 446 
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Cutler G.  S.  &F 78 

Cuyler S.  A.  L 37  ? 

Cycloneter G.  S.  &  F 410 

Dakota G.8.&F 410 

Darien Rough  eetimate 15 

Dasher G.  S.  &  F 185 

Davis A.  C.  L 238 

Davisboro C.  of  Ga 302 

Dawson C.  of  Oa 362 

Dearing Ga.  R.  R 464 

Devereux U.  S.  G.  S 577 

Dewitt Butt's  map 175 

Dixie A.  C.  L 130 

Dock  Junction U.  S.  G.  S 25 

Doctortown A.  C.  L 74 

Doctortown  (low-water  level) U.  S.  A.  Eng 31.  72 

Donaldsonville A.  C.  L 139 

Douglas A.  B.  &A 388  ? 

Doublerun A.  B.  &  A 363  ? 

Dover C.  of  Ga 104 

Dry  Branch M.  D.  &  S 368  ? 

Dublin M.  D..&  S »  231  ? 

Dublin  (low-water  level) U.  S.  A.  Eng 160.  6 

Dudley M.  D.  &  S 325  ? 

Dupont A.  C.  L 180 

East  Albany A.  C.  L 186 

Eastman U.  S.  G.  S 357 

Eden C.  ofGa 34 

Egypt C.  ofGa 132 

Eldorado G.  S.  &  F 340 

Elko G.  S.  &F 443 

Ellabelle S.  A.  L 93  ? 

Ellaville J.W.Spencer 591 

Empire U.  S.  G.  S 382 

Enigma A.  C.  L 309 

Esquiline U.  S.  G.  S 300 

Eufaula,  Ala C.  of  Ga 211  ? 

Everett  City U.  S.  G.  S 16 

Everett  station,  Crawford  County C.  of  Ga 362 

Everett  station  (Flint  River  raihoad  bridge) .  C.  of  Ga 337 

Exeter A.  C.  L 94 

Exley S.  A.  L 63 

Faceville A.  C.  L 296 

Fargo G.  S.  &  F 116 

Fitzgerald A.  B.  &  A 388  ? 

Fitzpatrick M.  D.  &  S 541  ? 

Fleming A.  C.  L 22 

Flint A.  C.  L 168 

Folkston A.  C.  L 80 

Fort  Gaines C.  of  Ga 163 

Fort  Gaines  (river  level,  low  water) 100  ? 

1  Elevations  on  the  M.  D.  &  S.  R.  R.  are  taken  from  the  list  given  in  Water-powers  of  Georgia:  Oeol. 
Survey  Georgia  Bull.  3-A,  pp.  9S-100.  Rough  corrections  were  made  according  to  the  bench  markestab- 
Uabed  on  Oconee  River  at  Dublin  by  U.  S.  Army  Engineers. 


Digitized  by 


Google 


ELEVATIONS.  47 

FflrtMudge A.  C.  L 134 

FortValJey C.  of  Ga 522 

Fowltown A.  C.  L 289 

GaDonare  (Williu  poet  office) M.  D.  &  S 394  ? 

Gardi U.  S.  G.  S 62 

Genuva  (station) U.  S.  G.  S 581 

Geogetown C.  of  Ga 189 

GecHgetown     (low    water,    Chattahoochee 

River) Rough  estimate Ill  ? 

Gloimore A.  C.  L 151 

GodwinviUe U.  S.  G.  S 312 

Gordon CofGa 348 

Goidon,  Ala A.  C.  L 160 

Giiham Southern  Ry 240 

Gavee CofGa 350 

Greens  Cut C.  ofGa 284 

GriswoM CofGa 447 

Grovania G.  S.  &  F 444 

Groveland S.  A.  L 162  ? 

Grovetown Ga.  R.  R .' 495 

Guyton C  of  Ga 81 

Hagan S.  A.  L 186  ? 

Hahiia G.  8.  &  F 230 

Hakyondale C  of  Ga 110 

HaDoca U.  S.  G.  S 323 

Haidaway A.  C.  L 183 

HaideeviDe,  S.  C A.  C.  L 21 

Harlem Ga.  R.  R 548 

Hiarrison,  Washington  Count>' Weather  Bureau 245 

Hatch« CofGa 289  ? 

Hawkinsville Weather  Bureau 235 

HawldnsviUe  (low-water  level) U.  8.  A.  Eng 200.  2 

Haylow G.  S.  &  F 167 

Hazlehurst U.  S.  G.  S 256 

Helena U.  S.  G.  S 247 

Hephzibah Weather  B  ureau 402 

Hemdon CofGa 179 

Homerville A.  C.  L 176 

Howard CofGa 666  ? 

HoweU G.  S.  &F 169 

Inaha G.  S.  &  F 415 

Irwinton Rough  estimate 460  ? 

I»bella  (Sylvester) A.  C.  L 370 

JaspCT,  Fla A.  C.  L 152 

Jeffersonville M.  D.  &  S 526 

JenningB,  Fla G.  S.  &F 150 

Jesup U.  S.  G.  8 100 

lobnsonville,  Jeff  Davis  County Southern  Ry 240 

Jnniper  station U.  S.  G.  S 422 

Kathleen G.  S.  &  F 330 

Kildare,  Effingham  County Brinson  R.  R 133 

Kingsknd S.  A.  L 41 

Kiddand A.  C.  L 200 

KnoxviUe ,,,,, J.  E.Thomas 640 
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Lake  Park G.  S.  &  F 160 

Lawton C.  of  Ga 225 

Leary D.  L.  Wardroper 210 

Leesbuig Rough  estimate 300  ? 

Lenox G.  S.  &  F 300 

Lewiston 0.  of  Ga 385 

lily A.  B.  &A 364  ? 

Longstreet U.  S.  G.  S 302 

Louisville Weather  Bureau 259 

Ludowici A.  C.  L 71 

Lulaton Rough  estimate 50 

Lumber  aty U.  S.  G.  S 146 

Lumber  City  (river  level,  low  water) U.  S.  A.  Eng 84.  7 

Lumpkin  (station) Rough  estimate 500 

Lumpkin.^ Weather  Bureau 650 

Lyons S.  A.  L 254 

McBean  Station C.  of  Ga 134  ? 

McClenny,  Florida S.  A.  L 125 

McDonald A.  C.  L 167 

McGriff U.S.G.S 259 

Mcintosh A.  C.  L 22 

McRae U.S.G.S 230 

Mclntyre C.  ofGa 261 

Macon  (Union  Station) G.  S.  &  F 334 

Macon  (near  Southern  Ry.  station) U.  S.  G.  S 311 

Macon  (low-water  level) U.  S.  A.  Eng ^279.02 

Macon  Junction C.  of  Ga 350 

Manassas S.  A.  L 217 

MarshallviUe C.  ofGa 500 

Marlow C.  ofGa 72 

Mayday G.  S.  &  F 140 

Mayfield Ga.  R.  R 417.6 

Meigs A.  C.  L 341 

Meinhard S.  A.  L 19 

Meldrim C.  of  Ga 28 

Melrose G.  S.  &  F 154 

Metcalf A.  C.  L 170 

MidviUe C.  ofGa 186 

Milledgeville Ga.  R.  R 276 

Milledgeville  (low-water  level) U.  S.  A.  Eng 241.29 

Millen O.ofGa 156 

Millwood A.O.  L 160 

Mineola G.  S.  &  F 220 

Moniac , G.  S.  &  F 114 

Monteith A.  C.  L 16 

Montezuma C.  ofGa 300 

Montrose M.  D.  &  S 391 

Moigan Weather  Biireau 337 

Morris C.ofGa 242 

Mount  Pleasant Southern  Ry 59 

Munnerlyn C.ofGa 264  ? 

Muscogee U.S.G.S 246 

Myers,  Eflangham  County S.  A.  L 46 

Naylor A.  0.  L 192 
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Nichollfl A.  B.  &  A 306  ? 

N'OTWood Ga.  R.  R 588 

OchiUec U.  S.  G.  S 273 

Ochlockonee A .  C .  L 263 

Ochwalkee  (law  water,  Oconee  River)...... U.  S.  A.  Eng 114.4 

Oconee C.  of  Ga 223 

Odum U.  S.  G.  S 155 

Offennan A.  C.  L 106 

C^eechee 0.  ofGa Ill 

(^Jethorpe -. 0.  ofGa 299 

<*oopee S.  A.  L 187 

Oliver C.  ofGa 140 

Omaha  (station) Rough  estimate 240 

Oasley A.  C.  L 148 

PiamoreHill 0.  ofGa 235 

Panott S.  A.  L 482 

PSichal 0.  ofGa 669 

Pittereon A.  0.  L 104 

PeMBon A.  0.  L 205 

Pelham A.  C.  L 355 

Pembroke S.  A.  L 101 

Pendandfl U.  S.  G.  S 85 

Penmck U.  S.  G.  S 18 

Perkins 0.  of  Ga 252  ? 

Pikea  Peak  (station) M.  D.  &  S 534 

Pinegrove U.  S.  G.  S 229 

Pinehuret G.  S.  &  F 390 

Pineoia C.  ofGa 78 

Piecola,  Brooks  County Weather  Bureau 190 

Pooler C.  of  Ga 23 

Poukn A.  C.  L 345 

PowCTBviUe 0.  of  Ga 385 

Qnitnian A.  C.  L 173 

Racepond A.  C.  L 148 

R^)ecca ....A.  B.  &  A 373  ? 

Recovery A.  C.  L 189 

Register Rough  estimate 225  ? 

Renfroes S.  A.  L 601  ? 

Reynolds C.  ofGa 433 

Ric^)oro Rough  estimate 15 

Richland S.  A.  L 600 

Richwood G.  S.  &F 358 

Rincon S.  A.  L 75 

River  Junction,  Fla L.  d  N '....  84 

Roberta Rough  estimate 620 

Roberts  station Ga.  R.  R 557 

Rockyford 0.  ofGra 130 

Rogera 0.  ofGa 159 

Saffold A.O.L 105 

Saffold  (level  of  Chattahoochee  River) Rough  estimate 66 

StCJeorge G.  S.  &  F 78 

St.  Marys Rough  estimate 12 

Saodersville Rough  estimate 470 

38418**— wsp  341—15 1 
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Satilla A.  C.  L 96 

Satilla  (river  level) A.  C.  L 71 

Savannah A.  C.  L 21 

Scarboro C.  of  Ga 147 

Schlatterville A.  C.  L 133 

Scotland U.  S.  G.  S 142 

Screven A.  C.  L 124 

Shell  Bluff  Landing,  Burke  Ck)unty U.S.A.  Eng.  (low  water) 87 

Shell  Bluff  Landing,  Burke  County U.S.A.  Eng.  (highest  point) . .  237 

Shellman C.ofGa 379  ? 

Sibley G.  S.  &  F 440 

Sisters  Ferry  (Savannah  River),  Effingham 

CJounty U.  S.  A.  Eng.  (low  water) 20.03 

Smithville C.ofGa 332 

Sofkee G.  S.  &  F 370 

Soperton Rough  estimate 290 

Sparks G.  S.  &  F 241 

Sparta Ga.  R.  R 657 

Springfield Rough  estimate 100 

Statesboro Rough  estimate 175  to  200 

Sterling U.  S.  G.  S 21 

Stillmore  (highest  land) Rough  estimate 300 

Stillwell,  Effingham  County S.  A.  L 69 

Stockton A.  C.  L 187 

Sulphur  Springs U.  S.  G,  S 300 

Sunmer A.  C.  L 373 

Sunhill C.ofGa 362 

Surrency U.  S.  G.  S 187 

Swift  Creek M.  D.  &  S 324  ? 

Sycamore G.  S.  &  F 415 

Sylvania Rough  estimate 200 

Sylvester A.  C.  L 370  ? 

Talbotton U.  S.  G.  S 726 

Tarrytown Rough  estimate 290  ? 

Tennille C.  of  Ga 469 

Thalman Rough  estimate 20 

Thehna G.  S.  <&  F 158 

Thomas C.  of  Ga 285 

Thomasville A.  C.  L 250 

Thomson Ga.  R.  R 603 

Tifton A.  C.  L 370 

Tivola G.  S.  &F 300 

Toomsboro C.ofGa 227 

Towns U.  S.  G.  S 128 

Tusculum C.ofGa 134 

Tyty A.  C.  L 332 

Unadilla G.  S.  &  F 412 

Upatoi U.  S.  G.  S 418 

Uptonville A.  C.  L 83 

Valambrosa M.  D.  4:  S 258  ? 

Valdosta A.  C.  L 215 

Valona,  Mcintosh  County Weather  Bureau 10 

Vidalia S.  A.  L 257  ? 

Vienna G,  S,  A  F 350 
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Wadley C.ofGa 234 

Wanwright  (TJptonville  station) A.  C.  L. 83 

Wden C.ofGa 390 

Wiltbcrarville A.  C.  L 95 

Wireeboro A.  C.  L 121 

Wirrenton Ga.  R.  R 500 

Wiveriy S.  A.  L 17 

Wtycroes A.  C.  L 140 

WiyncsbOTo C.ofGa 286 

Waynesville A.  C.  L 55 

Wiys A.  C.  L 18 

Wdbton G.  S.  &F 315 

Weocm G.  S.  &F 348 

Wesdake U.  S.  G.  S 235 

WestQp S.  A.  L 528 

Wheaton,  Appling  County U.  S.  G.'S 201 

Whigham A.  C.  L 266 

Whiteoak S.  A.  L 19 

Willia  (Gallemore) M.  D.  &  S 394  ? 

Weaton S.  A.  L 528 

Wilcox Southern  Ry 116 

Willacoochee A.  C.  L 247 

Willingham A.  C.  L 319 

WindieBter C.ofGa 463 

Woodbine S.  A.  L 20 

Worth G.  S,  &F 415 

Way A.  B.  &A 392  ? 
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GEOLOGY. 
GEOLOGIC  PBOVmCES.' 

Georgia  may  be  divided  into  three  major  geologic  provinces: 
The  Paleozoic  area;  (2)  the  crystalline  area;  (3)  the  Coastal  Pli 
The  Coastal  Plain,  the  largest  of  the  three,  covers  approximat 
35,000  square  miles. 

The  rocks  of  the  Paleozoic  area  are  limestones,  shales,  and  sa| 
stones,  which  have  been  subjected  to  great  dynamic  movements  d| 
have  been  strongly  folded  and  faulted.  They  range  in  age  fro 
Lower  Cambrian  to  Pennsylvanian.  ! 

The  rocks  of  the  crystalUne  area,  which  includes  the  PiedmoJ 
Plateau  and  the  Blue  Ridge,  are  of  igneous  or  metamorphic  origin  ai 
include  granites,  gneisses,  schists,  basic  eruptives,  and  highly  men 
morphosed  shales,  sandstones,  and  limestones.  They  constitute  ti 
oldest  rocks  of  the  State  and  are  probably  in  the  main  of  pre-Cambria 
age.  They  have  been  subjected  to  great  orogenic  movements,  hail 
been  folded,  faulted,  and  otherwise  profoundly  altered.  \ 

The  rocks  of  the  Coastal  Plain  are  sands,  clays,  marls,  and,  suborf 
dinately,  limestones  and  sandstones.  They  are  largely  unconsolidate! 
and  are  comparatively  little  altered  from  their  original  condition 
Pronounced  folding  and  faidting  are  entirely  absent.  The  sedimenti 
of  the  Coastal  Plain  are  the  youngest  beds  in  the  State.  They  range 
in  age  from  Tjower  Cretaceous  to  Recent  and  lie  upon  the  upturned, 
planated  rocks  of  the  ancient  crystalline  complex.  They  are  mainly 
marine  deposits,  the  component  materials  of  which  were  derived  from 
the  crystalline  rocks  to  the  north,  their  bulk  representing  the  erosion 
of  a  vertical  thickness  of  2,000  feet  or  more.  The  boundary  between 
these  two  major  provinces,  the  Coastal  Plain  and  the  crystalline  area, 
is  known  as  Uie  fall  line. 

DEPOSITS  OF  THE  COASTAL  PLAIN. 
STRATIGBAPHIC   SUCCESSION. 

The  deposits  of  the  Coastal  Plain  imderlie  an  immense  area  and  have 
an  estimated  maximmn  thickness  of  4,500  to  5,000  feet,  the  aggregate 
of  separate  strata  which  vary  lithologically  and  faimally.  A  fable  of 
the  subdivisions  recognized  in  Georgia  is  given  on  pages  53-55,  the 
areal  distribution  of  the  formations  is  shown  on  the  map  (PL  HI), 
and  the  general  structure  and  relations  of  the  deposits  are  shown  in 
two  sections  (PI.  IV). 

1  The  text  of  this  report  from  pages  52  to  59,  inclusive,  with  the  addition  of  the  sections  shown  on  PL 
TV  and  some  minor  changes,  is  essentially  a  reprint  from  the  report  of  Mr.  Veatch  in  Georgia  Geol.  ^  > 
vey  BuU.  28,  pp.  58-65, 1908. 
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The  great  geologic  periods  Cretaceous,  Tertiary,  and  Quaternary 
are  based  on  the  life  forms  preserved  in  the  rocks  and  on  the  great 
physical  or  climatic  changes  that  have  taken  place  on  the  earth. 
The  broader  subdivisions,  such  as  Lower  Cretaceous,  Upper  Creta- 
ceous, Ik)cene,  and  Oligocene,  are  based  mainly  on  the  forms  preserved 
in  the  rocks  and  are  also  of  world-wide  application.  Further  subdi- 
visions are  provincial,  and  still  further  minor  subdivisions  are  local 
and  are  based  upon  fossils,  peculiar  lithologic  characters,  stratigraphio 
continuity,  surface  configuration,  or  physiography,  or  a  combination 
of  some  or  all  of  these.  To  attempt  to  recognize  mappable  minor 
subdivisions  of  the  strata  either  by  their  fossils  or  their  lithologj* 
leads  to  confusion.  The  fossils  are  studied  because  of  their  value  in 
correlating  deposits  of  widely  separated  localities,  the  identity  of 
which  it  is  not  posvsible  to  prove  by  stratigraphio  continuity  or  actual 
tracing. 

Sections  in  Mississippi,  Alabama,  and  Florida  have  been  taken  as 
standards  of  comparison  for  the  formations  of  Georgia  for  the  reason 
that  stratigraphic  studies  were  first  prosecuted  in  those  localities,  j 
For  the  sake  of  uniformity  and  to  avoid  confusion  the  accepted  geo-  I 
logic  names  employed  to  designate  the  formations  and  groups  which 
extend  from  the  States  mentioned  into  Georgia  are  adopted  in  this 
report. 

The  general  lithologic  character  and  thickness  of  the  subdivisions 
are  shown  in  the  table  on  pages  63-56.  Their  aggr^ate  thickness  is 
4,500  to  5,000  feet,  of  which  2,000  to  2,500  is  Cretaceous,  approxi- 
mately as  much  more  is  Tertiary,  and  probably  not  more  than  100 
feet  is  Quaternary.  Precise  measurements  of  thickness  can  not  be 
given,  chiefly  because  of  the  inconstancy  of  the  strata  both  along  the 
strike  and  dip,  the  merging  of  strata  faunally  and  lithologically,  the 
paucity  of  fossil  remains,  and  the  paucity  of  natural  exposures. 

STRUCTURE. 

Dip  and  strike, — The  strata  of  the  Coastal  Plain  dip  southeastward 
and  southward  and  the  older  formations  strike  northeastward.  The 
dip  of  the  Oligocene  and  Eocene  strata  and  probably  that  of  the 
Cretaceous  strata  also  becomes  flatter  toward  the  south  and  south- 
east. (See  PI.  IV.)  A  little  to  the  north  of  the  Florida  line  the  strata 
become  horizontal,  and  at  the  Florida  line  they  appear  to  be  slightly 
reversed  and  to  be  inclined  to  tlie  north  or  northwest. 

The  general  slope  of  the  surface,  independent  of  the  dip  of  the 
geologic  formations,  from  the  fall  line  to  sea  level,  is  about  3  feet 
to  the  mile.  The  slope  of  the  crystalline  floor  at  the  fall  line  is  30  to 
75  feet  to  the  mile,  but  whether  this  slope  is  constant  as  far  as  the 
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present  coast  can  only  be  a  matter  of  speculation,  for  the  full  thickness 
of  the  sediments  in  the  southern  part  of  the  Coastal  Plain  has  not 
been  detennined.  The  oldest  formations  outcrop  along  the  northern 
border  of  the  Coastal  Plain  and  dip  southward,  passing  beneath 
the  outcropping  edges  of  successively  younger  formations.  The 
nutTimnm  dip  of  the  Cretaceous  beds  is  probably  40  feet  to  the 
mile;  their  minimum  dip  is  almost  horizontal.  The  dip  of  the 
\oiw&  Eocene  beds  is  from  a  few  feet  to  probably  30  feet  to  the 
mile;  and  the  dips  of  the  succeeding  formations  up  to  the  Alum  Bluff 
Are  still  flatter,  ranging  from  a  few  feet  to  perhaps  15  feet  to  the  mile. 
The  Alum  Bluff  formation  dips  very  gently  southeastward  and 
southward  and  is  probably  almost  horizontal  near  the  Florida  line. 
The  Miocene  beds,  so  far  as  known,  are  likewise  almost  horizontal. 
The  Pleistocene  deposits  mantle  the  older  formations  and  conform 
to  the  general  inclination  of  the  plain. 

Local  displcLcements. — ^The  strata  of  the  Coastal  Plain  exhibit  no 
great  structural  disturbances.  Local  disturbances  of  Cretaceous  and 
Eocene  beds  have  been  noted  along  Chattahoochee  River,  and 
displacements  of  beds  at  other  localities  have  been  observed.  None, 
however,  are  believed  to  be  of  magnitude,  and  all  are  probably  the 
results  of  simple  imimportant  oscillations.  These  structural  features 
can  not  be  determined  from  the  strike  of  the  strata  nor  from  the  dips 
as  seen  in  the  outcrops,  for  those  dips  are  in  general  so  low  that  the 
strata  appear  almost  horizontal.  However,  other  lines  of  evidence 
are  available. 

Chattahoochee  anticline. — ^The  nature  of  the  drainage,  together  with 
certain  geologic  facts,  suggests  that  Chattahoochee  River  occupies  the 
crest  of  a  southward  pitching  low  anticline.  The  stream  has  held 
its  course  and  cut  its  channel  down  through  the  rising  strata  and 
belongs,  therefore,  to  the  class  of  antecedent  streams.  (See  fig.  2.) 
The  course  of  the  Chattahoochee  is  almost  directly  southward  in 
contrast  to  the  southeastward  coiu^ses  of  the  other  major  streams — 
the  Altamaha,  Ocmulgee,  Oconee,  Ogeechee,  and  Savannah.  Flint 
River  flows  west  of  south  and  is  apparently  located  in  a  broad 
shaUow  syncline  complementary  to  the  Chattahoochee  anticline. 
From  west  of  Cordele  to  its  junction  with  the  Chattahoochee,  Flint 
River  is  clearly  a  subsequent  stream.  The  river  flows  along  the 
southeastern  border  of  its  valley  at  the  -foot  of  a  bajada.  The  low 
relief  of  the  valley  has  been  produced,  not  by  the  syncUnal  depression, 
but  mainly  by  the  removal  in  solution  of  the  materials  composing  the 
limestones  of  the  Chattahoochee  and  Vicksbmg  formations.  The 
drainage  divides  of  Chattahoochee  and  Flint  rivers  are  strikingly 
unequal.  (See  PL  HI.)  The  tributaries  of  the  Flint  are  much  longer, 
notwithstanding  that  the  Chattahoochee  is  much  the  larger  stream. 
The  interpretation  is  that  the  Flint  River  tributaries  have  been 
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accentuated;  at  least  in  part,  by  the  slope  of  the  eastern  limb  of  an 
anticline;  whereas  the  Chattahoochee  tributaries  have  developed 
under  the  adverse  conditions  present  on  the  crest  of  an  anticline. 
That  there  have  been  greater  upward  earth  movements  along  the 
Chattahoochee  than  along  the  other  rivers  is  indicated  by  the  much 
greater  depth  of  the  Chattahoochee  Valley  and  by  the  deep  trench- 
Uke  channels  which  the  main  river  and  its  tributaries  have  cut  in 
the  latest  Pleistocene  plain.    The  depth  of  these  channels  is  40  to  60 


Figure  2.— Sketch  map  of  the  Coastal  Plain  of  Georgia  Bhowing  the  relation  of  the  drainage  to  th« 

geologic  stracture. 

feet  on  the  Chattahoochee  and  not  more  than  15  to  40  feet  on  other 
large  rivers.  The  Chattahoochee  is  now  probably  deepening  its 
channel,  for  it  has  developed  little  or  no  flood  plain  along  its  course. 
Geologic  evidence  of  an  anticlme  is  afforded  by  the  greater  erosion 
and  consequent  exposure  of  the  geologic  formations  along  the  Chat- 
tahoochee. The  river  has  been  able  to  cut  into  the  older  formations, 
revealing  them  with  greater  perfection  than  along  any  other  Coastal 
Plain  stream;  probably  by  reason  of  the  upward  earth  movements 
which  have  accelerated  downward  cutting.  For  example,  the  in- 
tercept of  the  Chattahoochee  water  level  with  the  Vicksburg  formation 
is  about  50  miles  farther  south  than  the  intercept  on  the  Flint.  The 
Vicksburg  formation,  however,  closely  parallels  the  river  as  far  north 
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as  Fort  Gaines,  suggesting  that  a  great  width  has  been  completely 
removed  by  erosion.  Fort  Gaines  would  probably  have  been  near 
the  intercept  had  the  same  strike  of  the  formations  prevailed  in 
Georgia  as  in  Alabama,  and  had  there  been  no  greater  uplift  along 
the  Qiattahoochee  than  along  the  Flint.  Greater  local  disturbances 
ot  strata  have  been  observed  along  the  Chattahoochee  than  in  other 
parts  of  the  Coastal  Plain,  and  this  may  be  considered  evidence  of  a 
gojeral  and  greater  earth  movement. 

ViiUacoochee  anticline. — -Physiographic  and  geologic  evidence 
exists  of  a  low  fold  or  arch  in  the  Oligocene  strata  in  the  area  drained 
by  Ochlockonee,  Withlacoochee,  and  Alapaha  rivers  and  extending 
along  the  Florida  line  from  Decatur  to  Echols  coimty  and  northward 
to  Crisp  and  Wilcox  counties.  (See  fig.  2,  p.  58.)  The  limestones  of 
the  Chattahoochee  formation  appear  in  siuf ace  exposures  in  Lowndes, 
Brooks,  Thomas,  and  Grady  counties.  This  may  be  considered  good 
eTidence  of  an  uplift,  since,  had  the  usual  southeastward  dip  of  the 
sta^ta  prevailed,  the  Chattahoochee  formation  would  have  been 
buried  by  later  formations,  as  in  the  eastern  part  of  the  Coastal  Plain. 
Tliis  arch  is  known  as  the  Withlacoochee  anticline. 

This  broad  arch  or  fold  was  formed  subsequent  to  the  deposition  of 
the  Alum  Bluff  formation,  and  may  have  been  involved  in  the 
orogenic  movement  which  produced  the  Chattahoochee  anticline. 

In  the  area  involved  in  this  arching  the  rivers  flow  southward  and 
i^pear  to  have  had  their  courses  determined  by  the  original  slope  of 
the  Coastal  Plain,  the  normal  direction  of  which  is  southward  toward 
the  Golf  of  Mexico.  In  this  respect  these  streams  are  in  contrast  to 
the  streams  of  the  Geoi^a  Coastal  Plain  entering  the  Atlantic  Ocean, 
nearly  all  of  which  have  general  southeasterly  courses. 

Alapaha  River,  the  most  easterly  of  the  streams  traversing  the 
Withlacoochee  anticline,  is  almost  devoid  of  tributaries  on  its  east- 
em  side,  and  the  divide  separating  its  valley  from  the  headwaters  of 
SatiBa  River  and  the  streams  entering  Okefenokee  Swamp  lies  only 
a  few  miles  east  of  the  main  river  channel.  To  what  extent  this  and 
other  drainage  peculiarities  of  the  area  have  been  produced  by  the 
arching  has  not  been  determined. 

Monocline  in  eastern  Georgia. — ^The  southeastward  courses  of  the 
SatiUa,  Altamaha,  Ocmulgee,  Oconee,  Ohoopee,  Ogeechee,  Savannah, 
and  other  streams  suggest  that  the  eastern  half  of  the  Coastal  Plain 
of  Geoi^  is  a  monocline  having  a  general  southeastward  pitch,  and 
the  dip  and  strike  of  the  geologic  formations  afford  conclusive  proof 
of  the  existence  of  such  a  structure. 
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CBETAGEOUS  SYSTEM. 

The  Cretaceous  deposits  of  Georgia  include  representatives  of  both 
the  Lower  and  Upper  Cretaceous  series,  which,  in  this  report,  are 
divided  as  foUows: 

Upper  Cretaceous: 
Kipley  formation: 

Providence  sand  member.    (A  ehallow-water  pha^  of  the  fonnation.) 
Marine  beds. 

Cusseta  sand  member.    (A  shallow-water  phase  of  the  fonnation.) 
Eutaw  formation: 

Tombigbee  sand  member.    (Massive,  glauconitic,  and  calcareous  marine 

sands,  forming  the  upper  part  of  the  fonnation.) 
Sands,  clays,  and  marls,  chiefly  of  marine  origin. 
Unconformity. 
Lower  Cretaceous.    Arkosic  sands  and  clays.    Not  differentiated. 

LOWER   CRETACEOUS   SERIES. 

Areal  distribution, — The  Lower  Cretaceous  deposits  appear  in  sur- 
face outcrops  in  Georgia  in  an  extremely  irregular  belt,  2  to  30  miles 
in  width,  extending  entirely  across  the  State  from  Chattdioochee 
River,  in  the  vicinity  of  Columbus,  Northeastward  to  Savannah  River, 
in  the  vicinity  of  Augusta.  The  irregularities  of  the  belt  are  due 
partly  to  the  unevenness  of  the  surface  of  the  basement  rocks  upon 
which  the  deposits  rest,  partly  to  overlaps  of  younger  formations,  and 
partly  to  the  deep  erosion  valleys  which  the  streams  have  developed 
along  the  fall  line  and  which  cause  the  underlying  basement  rocks 
and  the  Lower  Cretaceous  deposits  to  appear  successively  much  farther 
southward  beneath  the  younger  formations,  than  they  would  have 
appeared  on  the  early  uneroded  surface.  This  irregularity  is  most 
strikingly  developed  in  the  region  between  Ocmulgee  and  Savannah 
rivers.  (See  geologic  map,  PI.  III.)  The  area  in  which  Lower  Creta- 
ceous strata  appear  includes  parts  of  Muscogee,  Chattahoochee,  Tal- 
bot, Marion,  Taylor,  Crawford,  Bibb,  Twiggs,  Jones,  Wilkinson, 
Baldwin,  Washington,  Hancock,  Warren,  Glascock,  JeflFerson, 
McDuflBe,  Columbia,  and  Richmond  counties. 

Stratigraphic  position, — The  Lower  Cretaceous  deposits  in  Georgia 
rest  unconformably  upon  a  basement  of  ancient  crystalline  rocks, 
which  are  believed  to  be  of  pre-Cambrian  age.  The  unconformity 
represents  an  enormous  time  interval,  including  all  Paleozoic  time 
and  the  Triassic  and  Jurassic  periods  of  Mesozoic  time.  The  surface 
of  the  crystalline  rocks  is  very  imeven  in  detail  but,  in  general,  slopes 
south  and  southeast  beneath  the  Lower  Cretaceous  deposits.  Calcu- 
lations from  well  borings  at  several  places  have  shown  that  the  slope 
in  the  region  of  the  fall  line  is  30  to  75  feet  to  the  mile.  In  Jefferson 
County  a  slope  of  between  35  and  40  feet  to  the  mile  is  maintained 
for  nearly  40  miles  from  the  border  of  the  Piedmont  Plateau. 
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A.     THOMAS  BLUFF,  CHATTAHOOCHEE  RIVER,  SHOWING  LOWER  CRETACEOUS  STRATA. 
View  taken  1  mile  below  the  mouth  of  Bull  Creek,  Muscogee  County. 


B.     CUT  ON  THE  COLUMBUS-MACON  ROAD,  l\  MILES  NORTHEAST  OF  COLUMBUS,  MUSCOGEE 
COUNTY,  SHOWING  INDURATED  LAYER  OF  LOWER  CRETACEOUS  ARKOSE. 
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Between  Chattahoochee  and  Ocmulgee  rivers  the  Lower  Creta- 
ceous deposits  are  nnconformably  overlam  by  Upper  Cretaceous 
strata  (EutaW  and  Ripley  formations)  and  by  a  very  small  outcrop 
of  Eocene  strata;  between  Ocmulgee  and  Savannah  rivers  they  are 
nnconformably  overlain  by  Ek)cene  strata.  Where  the  belt  is  crossed 
by  the  larger  streams  the  strata  are  overlain  along  the  valley  sides 
by  thin  terrace  deposits  of  Pleistocene  age.    * 

IMhdlogic  cTtaracttr, — ^The  Lower  Cretaceous  deposits  consist  pre- 
dominantly of  arkosic  sand  (PL  V,  A  and  B),  with,  however,  a  consid- 
erable amount  of  clay  in  the  form  of  interbedded  lenses  and  dissemi- 
nated grains  and  particles  The  sands  are  conmionly  coarse  to  very 
coarse  in  texture  and  are  generally  cross-bedded.  They  are  composed 
largely  of  angular  to  subangular  quartz  grains  but  contain  an  impor- 
tant percentage  of  kaolin  grains  and  fine  kaolin  particles,  the  latter 
in  places  filling  the  interstices  between  the  sand  grains.  They  con- 
tain also  subordinate  amounts  of  undecomposed  feldspar,  mica,  and 
rarious  other  minerals  derived  from  the  crystalline  rocks  of  the  adja- 
cent Piedmont  Plateau.  In  places  the  sands  have  been  indurated 
(see  PI.  V,  B),  and  form  friable  sandstones.  The  lenses  of  clay  vary 
widely  in  Uthologic  character,  shape,  and  extent;  in  thickness  they 
range  from  1  inch  or  less  to  40  feet,  and  in  horizontal  extent  from  a 
few  square  feet  to  many  acres;  lamination  is  rare.  In  general  the 
days  are  light  drab  or  gray  in  color  and  are  more  or  less  sandy;  locally, 
however,  they  are  remarkably  white  and  piu^e,  approaching  kaolin  in 
composition,  and  are  conmierciaUy  valuable. 

For  the  most  part  the  bedding  of  the  deposits  is  very  irregular,  but 
in  places  a  distinct  banding  of  clay  and  sand  is  apparent,  individual 
beds  being  traceable  for  considerable  distances,  (jood  examples  of 
banding  occur  in  the  bluflFs  of  C3iattahoochee  River  below  Columbus. 
(See  PL  V,^.) 

Lenses  and  layers  of  coarse  gravel  occur  here  and  there,  especially 
in  the  basal  portions  near  the  contact  with  the  underlying  crystalline 
rocks.  Unconformities  that  have  little  or  no  time  significance  occur 
within  the  deposits.  As  the  result  of  the  shifting  of  the  channels 
which  produced  these  unconformities,  interbedded  lenses  of  clay  have 
in  places  been  torn  to  pieces  and  redeposited,  as  is  shown  by  the  large 
number  of  rolled  clay  balls  and  bowlders  which  locally  are  scattered 
through  the  sands. 

With  the  exception  of  faint,  indeterminable  impressions  of  leaves 
in  white  clays  at  Carrs  station,  Hancock  County,  no  fossil  remains 
have  been  discovered  in  these  deposits  in  Georgia. 

The  beds  of  coarse  sand  which  predominantly  compose  the  Lower 
Cretaceous  strata  are,  with  certain  exceptions,  of  favorable  texture 
for  the  storage  and  circulation  of  large  quantities  of  water.  (See 
pp.  124-125.) 
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Strike,  dip,  and  thickness. — ^The  strike  of  the  Lower  Cretaceous 
strata  in  Greorgia  ranges  from  N.  66^  E.,  northeast  of  Macon,  to  nearly 
due  east  on  Chattahoochee  River  at  Columbus.  The  dip  is  east  of 
south  or  south  at  right  angles  to  the  strike.  On  account  of  irregu- 
larity of  bedding  and  the  smalbiess  of  the  exposures  the  exact  amount 
of  dip  can  not  readily  be  determined.  It  is  greater,  however,  than 
the  grade  of  the  water  surface  in  the  streams  and  probably  averages 
26  to  30  feet  to  the  mile. 

In  the  Chattahoochee  region  the  estimated  thickness  of  the  Lower 
Cretaceous  deposits  where  they  pass  beneath  the  overlying  Eutaw 
formation  is  375  feet.  Calculations  based  on  well  data  show  that 
across  the  State  along  the  line  where  the  strata  pass  beneath  the 
overlying  Upper  Cretaceous  or  Eocene  formations,  as  the  case  may  be, 
the  total  thickness  of ^  the  deposits  ranges  from  350  to  600  feet,  with 
perhaps  local  exceptions  where  the  amount  is  less  or  greater. 

The  Lower  Cretaceous  deposits  extend  coastward  beneath  the 
unconformably  overlying  yoimger  formations  for  at  least  10  miles 
and  probably  for  many  more;  their  limit  in  that  direction  is  not 
known. 

UPPER   CRETACEOUS   SERIES. 
EUTAW  FORMATIOir. 

Areal  distrilmtion. — ^The  Eutaw  formation  appears  at  the  surface 
in  a  relatively  small  area  in  Georgia.  Chattahoochee  River  cuts 
across  the  outcrop,  exposing  the  beds  from  a  point  a  short  distance 
below  the  mouth  of  Upatoi  Creek,  9  miles  below  Colimibus,  to  a  point 
near  Omaha,  2  or  3  miles  below  the  Seaboard  Air  Line  Railway  bridge 
(see  Hs.  VI,  A  and  B,  and  PI.  VII,  A),  a  total  distance  of  about  16 
miles.  To  the  northeast,  away  from  the  river,  the  area  of  outcrop 
becomes  narrower,  including  approximately  the  northeastern  two- 
thirds  of  Chattahoochee  County,  a  small  portion  of  southwestern 
Muscogee  County,  a  strip  several  miles  wide  in  the  northern  part  of 
Marion  County,  and  a  very  small  portion  of  west-central  Taylor 
County,  ending  in  the  western  part  of  Taylor  Coimty. 

StratigrapMc  position. — ^The  formation  in  Georgia  rests  imconform- 
ably  upon  strata  of  Lower  Cretaceous  age  and  is  conformably  overlain 
by  the  Ripley  formation.  In  limited  areas  bordering  Chattahoochee 
River  and  Upatoi  Creek  the  formation  is  imconfonnably  overlain 
by  thin  terrace  deposits  of  Pleistocene  age. 

Lithohgic  character. — ^The  materials  composing  the  Eutaw  forma- 
tion vary  considerably  in  lithologic  character,  both  vertically  and 
horizontally.  In  the  region  of  Chattahoochee  River  the  immediate 
base  of  the  formation  consists  of  coarse,  arkosic,  micaceous  sands 
bearing  a  close  resemblance  to  the  imderlying  Lower  Cretaceous 
sands.    Interbedded  with  these  sands  are  subordinate  lenses  of  drab 
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L  BANK  OF  CHATTAHOOCHEE  RIVER  AT  BROKEN  ARROW  BEND,  10|  MILES  BELOW 
COLUMBUS.  SHOWING  LAYERS  OF  NODULAR,  CALCAREOUS  CONCRETIONS  IN  THE 
BASAL  MARINE  BEOS  OF  THE  EUTAW  FORMATION. 


B.  BLUFF  BELOW  BANKS  LANDING.  CHATTAHOOCHEE  RIVER,  LEFT  BANK,  26^  MILES 
BELOW  COLUMBUS.  SHOWING  GRAY  CALCAREOUS  SANDS  AND  SANDY  CLAYS  WITH 
INDURATED  LAYERS  BELONGING  TO  THE  TOMBIGBEE  SAND  MEMBER  OF  THE  EUTAW 
FORMATION. 
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A.  SLICK  BLUFF,  CHATTAHOOCHEE  RIVER.  RIGHT  BANK. 
14  MILES  BELOW  COLUMBUS,  SHOWING  GREENISH. 
GRAY  CLAY  OF  THE  EUTAW  FORMATION. 


B.     CUT  ON  COLUMBUS-LUMPKIN  ROAD.  13  MILES  SOUTH  OF  COLUMBUS.  IN  CHATTAHOOCHEE 
COUNTY,  SHOWING  UNCONSOLIDATED  SAND  OF  THE  EUTAW  FORMATION. 
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to  black  laminated  clay,  in  places  bearing  leaf  remains  and  considera- 
ble though  scattered  quantities  of  lignite  in  the  form  of  comminuted 
particles,  twigs,  branches,  and  logs. 

Ijninediately  above  the  coarse  basal  sands  are  60  feet  or  more  of 
medium  to  fine,  gray  to  dark-gray,  more  or  less  micaceous  and  cal- 
careous sands  and  clays,  indurated  in  some  layers  to  nodular  impure 
limestones.  (See  PI.  VI,  A  and  B.)  These  materials  are  fossiliferous 
and  in  places  contain  1^^  numbers  of  shells  and  shell  prints.  The 
character  of  the  materials  and  the  nature  of  the  entombed  organisms 
prore  this  portion  of  the  formation  to  be  of  marine  origin. 

The  bluffs  along  the  Euchee  Rapids,  Chattahoochee  River,  reveal 
40  feet  or  more  of  greenish-gray,  compact,  marine  clay,  which  lies 
doeely  above  the  marine  sands  and  clays  just  described.  (See  PI. 
Vn,  A,)  This  clay  is  overlain  by  dark,  laminated  clays  with  thin, 
interbedded  layers  of  sand.  Above  the  laminated  beds  are  coarse  and 
fine  sands  locally  indurated  to  ferruginous  sandstones,  examples  of 
which  may  be  seen  at  Moores,  Betons,  and  Codys  rocks,  between 
Eudiee  Creek  and  C!himney  Bluff.  A  massive  bed  of  fine  to  medium 
gramed  unconsolidated  sand  that  probably  represents  this  portion 
of  the  formation  in  Chattahoochee  CJounty  east  of  the  river  is  shown  in 
Plate  VII,  B.  Dark  lignitic  clays  and  light  to  white  unconsolidated 
sands  of  shallow-water  origin  overlie  the  coarse  sands,  being  best 
exhibited  in  the  basal  part  of  the  exposure  at  C!himney  Bluff,  where 
the  clays  contain  poorly  preserved  leaf  remains. 

Above  the  lignitic  beds  and  forming  the  upper  120  feet  of  the 
fwmation  are  beds  of  massive  gray  or  greenish-gray  calcareous  and 
more  w  less  argillaceous  sand,  with  some  interbedded  layers  of  gray 
calcareous  sandy  clay.  (See  PI.  VI,  B,)  These  sands  are  more  or 
leas  glauconitic  and  micaceous,  and  iron  pyrites  is  fairly  common. 
Kodular  layers  of  sandy  limestone  and  calcareous  sandstone  appear  at 
Tertical  intervals  of  several  feet  as  prominent  projecting  ledges  along 
the  faces  of  the  bluffs.  Fossils  are  common  and  certain  layers  contain 
sheDs  in  great  abimdance,  forming  shell  marls.  These  massive  ma- 
rine sands  and  clays  constitute  the  Tombigbee  sand  member  of  the 
Gutaw  formation. 

Northeastward  from  Chattahoochee  River,  in  Chattahoochee  and 
Marion  counties,  the  massive  marine  beds,  including  the  Tombigbee 
sand  member,  eventually  merge  into  much  coarser  and  more  irregularly 
bedded  deposits  which  doubtless  originated  near  shore  in  shallow 
water  or  even  in  soimds  and  estuaries.  Here,  on  account  of  simi- 
larity of  materials,  the  formation  is  separable  with  difficulty  from 
the  overlying  Ripley  formation. 

The  irr^ularly  bedded  loose  sands  of  shallow-water  origin,  which 
niake  up  a  considerable  part  of  the  formation,  are  favorable  in  extent 
wid  in  texture  to  the  circulation  and  storage  of  fairly  large  quantities 


Digitized  by 


Google 


64         UNDEEGEOUND  WATEKS  OF  COASTAL  PLAIN  OF   GEORGIA. 

of  potable  though  somewhat  mineralized  waters.  The  availability 
of  this  formation  as  a  source  of  water  supply  is  discussed  more  fully 
on  page  125. 

Strike,  dip,  and  thickness. — On  the  Georgia  side  of  Chattahoochee 
River  the  beds  of  this  formation  strike  N.  60®-75**  E. ;  on  the  Ala- 
bama side  they  strike  nearly  east  and  west. 

The  Tombigbee  member,  which  forms  the  upper  part  of  the  forma- 
tion; is  regularly  bedded  and  dips  approximately  20  feet  to  the  mile, 
as  estimated  from  exposures  along  Chattahoochee  River.  The 
remainder  of  the  formation,  beneath  the  Tombigbee  member,  is  ins- 
ularly bedded,  and  it  has  not  been  possible  to  make  reliable  dip 
measurements;  however,  it  is  probably  safe  to  infer  that  in  no  part 
of  the  formation  does  the  dip  exceed  40  feet  to  the  mile. 

The  total  thickness  of  the  formation  has  been  estimated  to  be 
approximately  550  feet. 

&IPLSY  FO&MATIOir. 

Are(U  distribution. — The  Ripley  formation  appears  at  low-water 
level  in  the  bluflfs  of  Chattahoochee  River  from  a  point  about  40 
miles  below  Columbus,  near  Florence,  Gkt.,  to  a  point,  not  accurately 
determined,  near  Othos  Landing,  about  15  miles  below  Eufaula,  Ala. 
It  extends  northeastward  from  the  river  in  a  belt  8  to  15  miles  wide 
that  includes  parts  of  Clay,  Quitman,  Stewart,  Webster,  Chatta- 
hoochee, Marion,  Schley,  Macon,  Taylor,  Crawford,  Houston,  and 
Twiggs  coimties.  In  Twiggy,  Houston,  southeastern  Crawford,  and 
eastern  Macon  coimties  the  formation  is  concealed  by  a  relatively 
thin  blanket  of  overlapping  Eocene  strata,  except  where  the  latter 
have  been  removed  by  stream  erosion. 

StrcUigrapJiic  position. — In  western  Georgia  the  formation  is  con- 
formable with  the  underlying  Eutaw  formation.  To  the  northeast, 
however,  from  the  eastern  part  of  Taylor  County,  through  Crawford 
and  Bibb  coimties  to  Ocmulgee  River,  the  Eutaw  formation,  which 
in  the  Chattahoochee  region  intervenes  between  the  Lower  Cretaceous 
deposits  and  the  Ripley  formation,  is  believed  to  be  absent,  and  the 
Ripley  strata  rest  directly  upon  the  Lower  Cretaceous  deposits.  In 
Macon,  Crawford,  Houston,  and  Twiggs  coimties  the  formation  is 
concealed  over  a  considerable  part  of  the  area,  in  which  it  would 
otherwise  appear  at  the  surface,  by  a  thin  overlap  of  Eocene  strata 
from  the  south;  in  Twiggs  County,  east  of  Ocmulgee  River,  the  forma- 
tion passes  finally  beneath  overlapping  Eocene  beds. 

TMn  terrace  deposits  of  Pleistocene  age  rest  upon  the  beds  of  this 
formation  in  small  areas  bordering  Chattahoochee,  Flint,  and  Ocmul- 
gee rivers. 

Lithologic  character. — ^The  exposures  of  the  Ripley  formation  in  the 
bluflfs  of  Chattahoochee  River,  except,  possibly,  those  in  the  upper 
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A.    NARROWS  OF  PATAULA  CREEK,  9  MILES  NORTH  OF  FORT  GAINES,  SHOWING  CALCAREOUS 
MARINE  SAND  OF  THE  RIPLEY  FORMATION  CONTAINING  INDURATED  LAYERS. 


JB.    WATERFALL  AT  UPPER  END  OF  NARROWS  OF  PATAULA  CREEK. 
Falls  V  produced  by  a  hard  calcaraoua  layer. 
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A.  CUT  ON  SEABOARD  AIR  LINE  RAILWAY  AT  MANTA  STATION,  SHOWING  CUSSETA  SAND 
MEMBER  OF  THE  RIPLEY  FORMATION  OVERLAIN  BY  TYPICAL  MARINE  BEDS  OF  THAT 
FORMATION. 


B.     GULLY  101  MILES  NORTHEAST  OF  GEORGETOWN,  SHOWING   COARSE,  UNCONSOLIDATED 
SANDS  OF  THE  PROVIDENCE  SAND    MEMBER  OF  THE  RIPLEY  FORMATION. 
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part  of  the  high  hiU  at  Bluff  town  in  Stewart  County  and  the  upper 
part  of  Stewarts  Hill  in  Quitman  County;  all  reveal  materials  of  a 
strictly  marine  character.  These  are  gray,  calcareous,  massive  sands 
and  days  of  moderately  deep-water,  offshore  origin,  with  interbedded 
darker  days  and  imconsohdated,  yellowish,  calcareous  sands  and  shell 
maris  of  near-shore,  shallow,  marine  origin.  Typical  marine  strata 
of  the  formation  are  shown  in  Plate  VIII,  A  and  B.  The  shallow- 
water  phases  contain  in  places  fragmentary  bones  of  dinosaurs, 
moeosaurs,  crocodiles,  and  turtles,  some  reptile  teeth,  numerous 
sharks'  teeth  of  several  spedes,  and  a  few  other  fish  teeth.  In  the 
exposure  at  Woolridge  Landing  and  vicinity  these  vertebrate  remains 
ard  dosdy  associated  with  an  undescribed  spedes  of  gigantic  oyster 
and  with  a  laj^e  niunber  of  other  species  of  moUusks. 

Northeastward  from  Chattahoochee  River  the  basal  200  or  300 
feel  of  the  formation  merges  along  the  strike  into  shallow  water 
equivalents  (the  Cusseta  sand  member),  which  differ  in  their  essen- 
tial Hthologic  characters  from  the  typical  beds.  The  uppermost  130 
feet  or  more  of  the  formation  also  merges  along  the  strike,  both  to 
the  northeast  in  Georgia  and  to  the  west  in  Alabama,  into  similar 
shallow-water  equivalents  (the  Providence  sand  member). 

The  Cusseta  sand  member  consists  of  irregularly  bedded,  imcon- 
soKdated  sands  with  subordinate  lenses  of  day,  of  shallow-water 
origin.  (See  PI.  IX,  A.)  The  member  outcrops  at  the  surface  in 
a  belt  which  includes  parts  of  Stewart,  Chattahoochee,  Marion, 
Schley,  Taylor,  Macon,  Crawford,  Houston,  Bibb,  and  Twiggs  coun- 
ties. In  Stewart  and  Chattahoochee  coimties  the  sands  vary  from 
fine  to  coarse  in  texture  and  are  somewhat  arkosic.  Farther  north- 
east, in  Marion  County,  the  materials  become  coarser,  although 
rather  fine  phases  are  not  imcommon.  This  same  predominance  of 
coarse  materials  holds  throughout  the  remainder  of  the  outcrop,  but, 
as  in  Marion  County,  finer  sands  occur  locally.  The  clay  lenses  in 
these  sands  are  coiomonly  light  drab  or  even  white,  are  massive,  and 
in  places  r^^mble  the  clays  of  the  Lower  Cretaceous.  Locally  they 
are  thinly  laminated.  At  a  few  places  carbonaceous  clays,  both 
massive  and  laminated,  containing  considerable  amounts  of  com- 
mbutea  plant  remains,  have  been  noted,  and  fossil  leaves  have  been 
collected  at  two  localities.  The  similarity  of  the  materials  of  the 
Cosseta  sand  member  to  the  materials  of  the  shallow-water  phase  of 
the  Eutaw  formation,  in  its  eastern  extension,  renders  the  two  for- 
mations separable  with  difficulty.  T];ie  same  is  true  of  the  Cusseta 
and  the  overlying  Providence  sand  members  in  the  region  between 
Flint  and  Ocmulgee  rivers. 

The  Providence  sand  member  consists  predominantly  of  coarse, 
iii^egularly  bedded  sands  with  subordinate,  light-colored  days  in  the 
38418'--W8F  341—15 6 
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form  of  lenses  and  layers.  (See  PI.  IX,  B,)  In  Georgia  the  member 
outcrops  in  a  long,  narrow  belt  lying  along  the  southern  border  ol 
the  Cretaceous  area  in  parts  of  Quitman,  Stewart,  Webster,  Marion, 
Schley,  Macon,  Houston,  and  Twiggs  coimties.  The  sands  are  com- 
monly coarse  but  contain  finer  phases,  especially  toward  the  base  of 
the  member  in  the  zone  of  transition  from  the  imderlying  typical 
marine  beds  to  the  overlying  coarser  beds  of  the  member.  Rolled 
clay  balls  are  numerous  at  many  places  in  the  sands.  In  Houston 
Coimty  the  member  contains  notable  lenses  of  white  clay,  which  have 
been  mined  in  a  small  way  and  which  give  promise  of  becoming  of 
commercial  importance  in  the  future. 

The  typical  marine  beds,  the  "Renfroes  marl"  of  Veatch,  which 
intervene  between  the  Cusseta  and  Providence  members,  are  trace- 
able in  a  narrow  belt  from  the  Chattahoochee  region  through  Stewart, 
Chattahoochee,  Marion,  and  Schley  counties  to  Macon  Coimty, 
where  they  appear  to  pinch  out,  so  far  as  can  be  determined  from 
surface  outcrops  between  the  underlying  and  overlying  shallow- 
water  members.  Beyond  this  point  to  the  eastern  limit  of  the  sur- 
face occurrence  of  the  formation  the  two  members,  each  of  which  has 
gradually  increased  its  thickness,  are  in  conformable  contact  with 
each  other  and  together  appear  to  represent  the  whole  thickness  of 
the  formation.  However,  there  is  evidence  that  biuied  representa- 
tives of  the  typical  marine  beds  extend  eastward  at  least  as  far  as 
Marshallville,  where  calcareous  beds  have  been  penetrated  in  a  well 
boring. 

Both  the  Cusseta  and  Providence  sand  members  are  favorable  in 
texture  and  structure  to  the  circulation  and  storage  of  large  quanti- 
ties of  potable  waters.  The  typical  marine  beds  are  less  favorable, 
although  they  too  have  yielded  fair  suppUes  at  certain  places.  The 
availabihty  of  this  formation  as  a  source  of  water  supply  is  discussed 
more  fully  on  pages  125-126. 

Strxkcj  dip  J  and  thickness. — ^The  beds  of  the  Ripley  formation  in  the 
greater  part  of  Georgia  strike  N.  60^-70®  E.,  but  in  the  area  west  of 
Chattahoochee  River  they  strike  nearly  east.  The  estimated  thickness 
of  the  formation,  where  it  intercepts  Chattahoochee  River,  is  approx- 
imately 950  feet.  No  reUable  measurements  of  thickness  elsewhere 
in  Georgia  have  been  obtained,  but  there  is  reason  to  believe  that  a 
comparable  thickness  exists  both  to  the  northeast  along  the  belt  of 
outcrop  and  to  the  southeast  in  the  biuied  extension  of  the  formation. 
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TEBTIABY  SYSTEM. 

EOCENE   SERIES. 
MIDWAY  FO&MATIOir. 

Area!  distribution. — ^The  Midway  formation  outcrops  in  a  relatively 
narrow  northeast-southwest  belt,  extending  from  Fort  GiGLines  on 
Chattahoochee  River  to  Montezuma  on  Flint  River  and  thence  for  a 
short  distance  into  Houston  Coimty.  On  the  Chattahoochee  the  f or- 
ma^n  has  a  width  of  about  8  nules,  on  the  Flint  a  width  of  about 
15  mfles,  and  between  the  two  rivers  an  average  width  of  8  to  10 
miles.  The  formation  appears  at  the  surface  over  parts  of  Clay, 
Quitman,  Stewart,  Randolph,  Marion,  Schley,  Webster,  and  Macon 
counties  and  extends  eastward  from  Flint  River  probably  as  far  as 
Mjrtle  on  the  Perry  branch  of  the  Central  of  Geoi^a  Railway  in 
Houston  Coamty.  No  occurrence  is  known  east  of  Ocmulgee  River, 
beyond  which  the  formation  is  probably  overlapped  by  higher  Eocene 
formations. 

StratigTraphic  posiiion. — ^The  Midway  formation  rests  unconform- 
ably  upon  the  Upper  Cretaceous.  Irregular  contacts  that  appear  to 
represent  erosion  imconf ormities  between  the  two  divisions  have  been 
noted,  especially  in  the  gullies  north  and  west  of  Lumpkin,  Stewart 
Comity.  The  strata  of  the  basal  Midway  and  of  the  Upper  Creta- 
ceous seem  to  be  lithologically  similar,  and  on  account  of  inadequate 
exposures  considerable  difficulty  is  experienced  in  determining  the 
exact  location  and  nature  of  the  contact. 

A  probable  contact  between  the  Cretaceous  and  the  Eocene  is 
exposed  in  the  first  railroad  cut  east  of  the  depot  at  Lumpkin,  where 
the  base  of  the  Eocene  consists  of  4  to  6  feet  of  iron-stained  clay 
containing  ferruginous  sandy  layers  bearing  poorly  preserved  fossils, 
resting  upon  light-colored  sandy  clay  of  probable  Cretaceous  age. 
The  evidence  of  an  unconformity  is,  however,  slight.  Another  prob- 
able imconf  ormity  has  been  noted  about  li  miles  south  of  Lumpkin 
on  the  Cuthbert  public  road,  where  a  ferruginous  sand  is  separated 
from  a  kaolinic  sand  by  a  line  of  pebbles  and  is  nearly  approached  on 
the  south  by  apparent  Eocene  strata. 

In  Marion,  Schley,  and  Macon  counties  the  Midway  formation  lies 
in  contact  with  the  Upper  Cretaceous,  but  the  two  closely  resemble 
each  other  in  lithologic  character,  and  in  mapping  it  is  not  possible  to 
draw  a  sharp  line  between  them.  The  Midway  formation  consists 
mainly  of  imconsoUdated  red,  purplish,  and  white  sands  in  which 
thin,  siliceous  limonitic  layers  and  crusts  and  highly  ferruginous 
sandstones  are  common.  Thin  beds  of  impure  clay  also  occur,  but 
neither  the  days  nor  the  ferruginous  sandstones  contain  well-preserved 
fossils. 
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A  probable  contact  between  the  Upper  Cretaceous  and  the  Midway 
formation  occurs  in  a  cut  of  the  Central  of  Georgia  Railway^  a  mile 
east  of  Buena  Vista,  the  two  divisions  being  separated  by  thin  limo- 
nitic  layers  embedded  in  a  stained  clay.  The  lower  part  of  the  section 
is  white  or  light-colored  sand  and  sandy  clay  (Cretaceous),  and  the 
upper  part,  probably  representing  the  Eocene,  is  a  bright-red  fer- 
ruginous sand. 

At  Underwood  Ferry,  on  Flint  River,  6  miles  southwest  of  Mar- 
shallville,  Macon  County,  the  base  of  the  bluff  consists  of  gray  or  yel- 
low rather  compact  argillaceous  sand  containing  poorly  preserved 
fossils.  From  this  locality  a  specimen  of  Venericardia  planicosta  was 
obtained  and  on  the  basis  of  this  fossil  the  strata  are  classed  as 
Eocene.  This  is  evidently  near  the  northern  margin  of  the  Eocene, 
but  its  relations  to  the  Cretaceous  in  this  vicinity  are  obscure.  It  is 
also  not  positively  known  whether  this  sand  represents  the  Midway 
or  the  Wilcox  formation. 

A  gray  and  black  laminated  sandy  clay  bearing  Venericardia  plam- 
costa  was  also  discovered  at  Barrows  Mill  in  Houston  Coimty,  5 
miles  east  of  MarshallviUe,  where  a  poorly  exposed  unconformity 
may  represent  a  Cretaceous-Eocene  contact.  Venericardia  planv- 
costa  and  Tvrritdla  humerosa  were  obtained  in  a  similar  sandy  clay 
on  Robert  Slappy's  land,  4  miles  east  of  MarshallviUe,  but  the 
fossils  are  inadequate  for  determining  whether  the  exposure  is  Midway 
or  Wilcox. 

No  good  physical  evidence  of  an  unconformity  representing  a  con- 
siderable time  interval  between  the  Cretaceous  and  Midway  has  yet 
been  discovered  in  Georgia,  but  there  is  paleontologic  evidence  that 
this  interval  is  as  great  here  as  in  adjoining  States. 

At  Fort  Gaines  the  Midway  is  separated  from  the  overlying  Wilcox 
by  a  pronoimced  unconformity. 

Surficial  gray  and  brownish  sand  is  spread  over  the  formation  in 
places  and  Pleistocene  terrace  deposits  overlie  it  along  Chattahoochee 
and  FUnt  rivers. 

LUholoffic  character. — ^The  Midway  is  mainly  a  marine  formation 
of  sands,  clays,  marls,  and  limestones.  Its  lower  part  consists  prin- 
cipally of  sands  and  clays,  and  its  upper  part  of  marls,  clays,  and 
limestones,  but  the  sediments  are  so  varied  in  character  that  sharp 
division  lines  can  not  be  drawn  on  the  basis  of  lithology.  Thin  layers 
of  flint  interbedded  with  sands  and  clays  have  been  noted  in  the  lower 
part  of  the  formation.  The  sands  are  varicolored,  generally  friable, 
and  in  several  places  contain  lenticular,  massive  layers  of  white  day. 
In  the  lower  part  of  the  formation  limonite  is  rather  widely  distrib- 
uted in  the  sands  in  the  form  of  thin  crusts  and  as  hollow  concretions 
having  black,  polished,  and  botryoidal  exteriors.  The  limestones  are 
fossiliferous — more  abimdantly  so  than  other  parts  of  the  formation. 
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Tbej  are  very  hard  and  are  generally  highly  arenaceonsy  though  at  a 
few  places  sufficiently  pure  for  use  in  the  manufacture  of  lime.  They 
are  conspicuous  at  several  locaUties.  Individual  beds  of  limestone 
in  natural  expK>sures  are  thin,  from  2  to  25  feet  in  thickness,  and  are 
interbedded  with  clays,  marls,  and  sands.  Friable  marls  made  up  of 
glauconite,  quartz  sand,  clay,  and  shells  occur,  as  do  also  laminated 
Uack  day  and  fuller's  earth.  Sands  and  clays  make  up  by  far  the 
greats  part  of  the  deposits.  The  Uthologic  character  and  the  char- 
acter of  the  fossils  indicate  a  very  shallow  water  deposition  for  the 
wbole  formation. 

Thickness. — ^The  thickness  of  the  Midway  formation  (referred  by 
Langdon  to  the  Clayton  limestone  of  the  Midway  group,  as  used  in 
Alabama)  on  Chattahoochee  River  was  estimated  by  Langdon  ^  to 
be  218  feet.  The  width  of  the  outcrop  on  the  Chattahoochee  is  about 
8  miles,  and  it  is  believed  that  Langdon's  estimate  is  nearly  correct, 
though  probably  too  large  rather  than  too  small.  The  thickness  of 
the  formation  probably  increases  to  the  northeast  and  may  reach  400 
feet  on  Flint  River,  where  the  width  of  outcrop  is  about  15  miles. 

PdUontologic  character. — ^The  collections  of  fossils  from  the  forma- 
tion are  rather  meager.  This  is  due  to  a  paucity  of  fossils  in  the 
exposed  beds  of  the  formation  rather  than  to  insufficient  field  work, 
for  all  the  best-known  exposures  have  been  visited.  Ostrea  crenvli- 
marginata  seems  to  be  a  characteristic  species,  being  found  at  nearly 
OTerj  outcrop  of  limestone  and  marl.  The  basal  part  of  the  forma- 
tion, which  consists  mainly  of  sands  and  clays,  is  very  poor  in  fossils. 
Venericardia  planicosta,  Turritella,  and  other  forms  occur,  but  these 
are  common  to  other  EJocene  formations.  One  of  the  characteristic 
fossils  of  the  formation  in  Alabama,  EndinuUoceras  vlrichi,  has  not 
thus  far  been  found  in  Georgia.  The  following  is  a  complete  list  of 
the  forms  identified: 

Tnmtella  mortoni  Conrad. 

Tuiritelk  humeroea  Conrad. 

Hoaliaalabamienflifl  (Whitfield). 

Aicasp. 

Ortrea  crenulimaiginata  Gabb. 

Ostrea  pnlaatenena  Harris. 

lithodomuB  gaineeenms  Harris. 

The  determinations  are  by  T.  W.  Vaughan  from  collections  made 
by  Veatch,  McCalUe,  and  Stephenson. 

Physiographic  expression. — The  topography  of  the  area  underlain 
by  the  liGdway  is  broken  and  hiUy,  somewhat  resembling  the  Creta- 
ceous area  to  the  northward,  and  contrasting  with  the  level  topogra- 
phy of  the  areas  to  the  south  underlain  by  Claiborne,  Jackson,  and 


Crassatellites. 

Venericardia  planicosta  Lamarck. 

Venericardia  smithii  Aldrich. 

Cardiumsp. 

Protocardia  sp. 

Cytherea  ripleyana  (Gabb). 


I  LugdoQ,  D.  W.,  a«Qlof7  of  tlM  OoasUl  Plain:  Alatema  a«oL  Survey,  p.  zm,  1894. 
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Oligocene  strata.     A  few  lime  sinks  occur  in  the  vicinity  of  Fort 
Gaines  and  north  of  Cuthbert. 

Structure. — ^The  Midway  formation  presents  no  notable  structural 
features.  It  strikes  about  N.  60^  E.  and  dips  gently  east  of  south  in 
conformity  with  the  inclination  of  the  older  formations  of  the  Coastal 
Plain,  but  its  inclination  can  not  be  determined  accurately  on  account 
of  the  discontinuity  of  exposures  of  individual  beds  and  the  wide 
variations  due  to  local  disturbances.  As  a  whole  the  dip  is  roughly 
estimated  at  20  to  30  feet  per  mile.  This  rate,  however,  is  probably 
not  maintained  southward  imder  cover  of  later  formations,  for  a 
fossil,  apparently  the  Cretaceous  Exogyra  costata,  was  found  in  the 
borings  of  an  artesian  weU  at  Albany  at  a  depth  of  500-510  feet. 
(See  p.  236.)  Local  crumpling  of  clay  beds  and  very  high  local  angles 
of  dip,  especially  in  Stewart,  Randolph,  and  Quitman  counties,  may 
be  the  results  of  the  movements  that  produced  the  Chattahoochee 
anticline. 

WILCOX  FO&MATIOir. 

Areal  distribution. — ^The  Wilcox  formation  outcrops  in  a  belt 
extending  northeastward  from  the  vicinity  of  Fort  Gaines  on  Chatta- 
hoochee River  probably  to  Flint  River  in  the  northeastern  part  of 
Sumter  County ;  east  of  the  Flint  it  has  not  been  certainly  recognized. 
The  width  of  the  outcrop  is  believed  to  average  not  more  than  5  or  6 
miles.  The  formation  is  to  some  extent  overlapped  and  obscured  by 
the  McBean  and  Vicksburg  formations. 

Stratigraphic  position. — The  Wilcox  formation  includes  the  strata 
lying  between  the  Midway  formation  and  the  Claiborne  group.  At 
Fort  Gaines,  on  Chattahoochee  River,  the  Wilcox  and  Midway  forma- 
tions are  separated  by  a  pronounced  erosion  unconformity  manifested 
by  large  holes,  20  feet  or  more  deep,  which  have  been  worn  in  the 
white  limestone  of  the  Midway  formation  and  filled  by  black  sandy 
clay  of  the  overlying  formation.  In  the  same  locahty  paleontologic 
and  lithologic  differences  also  serve  to  separate  the  two  formations. 
East  of  this  locality,  however,  the  paucity  of  the  fossils,  the  fact  that 
no  unconformity  could  be  discovered,  and  the  unsatisfactory  character 
of  the  evidence  furnished  by  the  lithologic  composition,  has  rendered 
the  discrimination  of  the  two  formations  very  difficult,  and  has  made 
the  mapping  of  the  boundary  line  necessarily  tentative. 

The  contact  of  the  Wilcox  with  the  overlying  Claiborne  group, 
where  observed,  is  marked  by  an  undulating  line  of  small  pebbles  or 
a  stratum  of  coarse  sand  but  shows  no  physical  evidence  of  the  lapse 
of  any  considerable  time  interval  between  the  deposition  of  the  two. 
An  unconformity  marking  the  contact  between  the  Claiborne  group 
and  the  Wilcox  formation  has  been  noted,  questionably  in  the  bluff 
at  Fort  Gaines,  50  to  55  feet  above  Chattahoochee  River;  in  a  cut  of 
the  Central  of  Georgia  Railway  2 J  miles  west  of  Cuthbert;  at  Halls 
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firidge  on  Kmchafoonee  Creek,?  miles  southwest  of  Plains;  doubt- 
ful! j  in  the  public  road  at  Blacks  Mills  6  miles  north  of  Plains;  and  1^ 
miles  southeast  of  Andersonville,  on  the  south  side  of  Sweetwater 
Creek,  about  a  mile  below  Hodges  Mill.  Unfortunately,  the  strata 
are  not  fossiliferous,  except  at  Fort  Gaines,  and  the  evidence  that 
the  unconformities  are  of  stratigraphic  importance  is  not  entirely 
conclusive. 

IMhologic  charticter. — On  Qiattahoochee  River  the  formation  is 
mtde  up  of  sandy  glauconitic  shell  marl,  dark-colored  laminated, 
largely  lignitic  sandy  clay,  in  places  consolidated  into  mudstone,  and 
commonly  dark  or  gray  glauconitic  and  lignitic  sand.  The  laminated 
clay  exposed  in  the  bluff  at  Fort  Gaines  can  be  traced  northeastward, 
and  in  Randolph  Coimty  north  and  west  of  Cuthbert  has  the  nature 
of  fuller's  earth,  in  places  glauconitic.  At  Greer  Cave  a  considerable 
thickness  of  varicolored  and  kaolinic  sand  apparently  lies  between 
the  day  of  the  Wilcox  formation  and  the  limestone  of  the  Midway 
foraiation.  Black  and  drab  laminated  glauconitic  clay  and  sand 
were  observed  on  Bear  Creek  northeast  of  Weston,  Webster  County. 
Gray  and  black  argillaceous  and  glauconitic  sand  appears  at  Magnolia 
Spring,  2J  miles  north  of  Plains;  in  the  bed  of  a  branch  on  the  old 
Morgan  plantation,  6  miles  northeast  of  Plains;  and  at  Halls  Bridge, 
on  Einchafoonee  Creek  7  miles  southwest  of  Plains.  Farther  east  in 
Schley  and  Macon  coimties  and  in  the  vicinity  of  Andersonville,  the 
strata  which  might  be  referred  to  this  formation  on  the  basis  of 
geographic  position  are  mainly  red  and  varicolored  sands  with  massive 
beds  of  white  clay,  very  pure  and  in  the  nature  of  sedimentary  kaolin, 
bearing  little  resemblance  to  the  strata  on  Chattahoochee  River. 

TMdcness. — ^Langdon  ^  estimated  the  thickness  of  the  formation 
on  Chattahoochee  River  at  402  feet;  but  this  is  excessive,  for  at 
Fort  Gaines  the  thickness  is  certainly  not  more  than  60  or  75  feet. 
A  natural  expostu-e  of  the  formation  at  Peterson  Hill,  4^  miles  north- 
west of  Cuthbert,  reveals  about  100  feet  of  strata.  The  following  is 
the  record  '  of  a  well  at  Shellman,  Randolph  County: 

Record  of  well  at  Shellman. 


Thick- 
ness. 


Depth. 


Bed  day 


BfaMIDSrt  ............... 

V«T  hard  limcitoQe 

WsUr-bearing  fannatlon  . 


Feet. 

18 
130 
152 
100 

10 


Feet. 
18 
148 
300 
400 
410 


>  LangdoQ,  D.  W.,  loc.  dt. 

sMcOillle,  8.  W.«  Uodvcround  waten  of  Georgia:  Qeorgia  GeoL  Surrey  Bull.  15,  p.  156,  1908. 
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If  the  limestone  layer  is  the  same  as  the  limestone  of  the  Midway 
formation  exposed  at  Greer  Cave,  about  16  miles  to  the  northwest, 
the  overlying  152  feet  of  "blue  marl"  may  belong  to  the  Wilcox 
formation. 

There  is  no  positive  proof  that  strata  of  Wilcox  age  outcrop  on 
Flint  River,  where  the  formation  may  be  entirely  overlapped  by  the 
Claiborne  group,  but  if  the  strata  between  the  Midway  and  the 
McBean  or  \^cksburg  formations  at  Dripping  BluflF,  9  iniles  south 
of  Oglethorpe,  are  Wilcox,  the  thickness  of  the  latter  is  perhaps  100 
feet.  The  maximimi  thickness  at  any  place  in  the  area  of  outcrop 
probably  does  not  exceed  160  or  200  feet. 

PaleorUologic  character. — ^The  formation  is  poorly  fossiliferous  in 
Georgia.  The  following  forms  have  been  identified  by  T.  W.  Vaughan 
from  collections  made  by  Mr.  Veatch  east  of  Chattahoochee  River: 

Dentalium. 


Leda  pharcida  DaU. 
Glycymeria. 
Protocardia. 
Cytherea. 
Cassidulus  (7)  sp. 


Nucula  sp. 

Paracyathua?  ep. 

CucuUfiea  macrodonta  Whitfield. 

Cytherea  sp. 


Actseon. 

Tunitella  mortoni  Conrad. 

Tunitella  prsecincta  Conrad. 

Ostrea  thirsse  (Gabb). 

Venericardia  planicosta  Lamarck. 

Cardium. 

Calyptrea  aperta  (Solander). 

The  following  fossils  were  obtained  5^  miles  south  of  Lmnpkin: 

Endopachys  maclurii  (Lea).' 
Pyrula  juvenia  Whitfield? 
Turritella  ep. 

Leda  (apparently  pharcida  Dall). 
Cytherea  nutalliopsiB  Heilprin? 

The  species  Ostrea  thirsse,  0.  compressirostra,  Chlamys  greggi,  and 
OucuUsea  macrodorda  have  been  identified  from  beds  near  Fort  Gaines. 
From  beds  4J  miles  northeast  of  Preston  and  from  a  flint  bed  1  mile 
south  of  Preston  T.  W.  Vaughan  has  identified  0,  thirsae,  a  small 
oyster  considered  characteristic  of  the  Wilcox  formation.  As  the 
coDections  are  small  and  the  material  in  general  poorly  preserved,  the 
stratigraphic  deductions  from  the  fossils  can  not  be  made  with  the 
same  surety  for  Georgia  as  for  States  to  the  west,  where  fossils  are 
more  abundant  and  better  preserved.  Possibly  these  beds  belong  to 
the  Midway. 

Physiographic  expression. — ^The  area  imderlain  by  the  formation 
is  small  and  presents  no  notable  physiographic  features.  The  topog- 
raphy of  the  area  is  rather  broken  and  hilly,  resembling  that  of  the 
area  to  the  north  underlain  by  the  Midway  formation. 

Structure. — ^The  Midway  strata  strike  about  N.  55*^  E.  and  dip 
southeastward  at  a  rate  that  can  not  be  accurately  estimated  but 
that  is  probably  less  than  30  feet  to  the  mile  over  the  area  of  outcrop 

1  Endopaehjft  maclurii  suggests  Claiborne,  Cucullxa  macrodonta  Is  usually  not  later  than  Wiloox.—T.  W. 
'aughan. 
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and  is  perhaps  less  than  half  as  much  under  cover  of  the  later  forma- 
tions to  the  south.  No  evidence  of  local  deformation  has  been  noted, 
although  such  deformation  may  have  taken  place  in  the  area  adjacent 
toC!hattahoochee  River,  where  slight  disturbances  have  been  noted  in 
the  Midway  formation. 

GLAIBOKHZ  GROUP. 
8UBDIVI8ION8. 

The  Qaibome  group  or,  where  the  strata  representing  the  group 
are  not  subdivided  into  constituent  formations,  the  Claiborne  forma- 
tion derives  its  name  from  the  old  town  of  Claibome,  on  Alabama 
Biver,  Ala. 

In  Alabama  the  Claibome  group  is  subdivided,  from  the  top  down- 
ward, into  the  Gosport  greensand,  the  Lisbon  formation,  and  the 
Tallahatta  buhrstone.  Although  in  a  general  way  the  correlatives 
of  these  formations  may  be  recognized  iu  Georgia,  the  use  of  these 
temis  in  the  latter  State  is  inappropriate,  for  the  Claibome  group  is 
not  naturally  divisible  into  the  same  units  as  in  Alabama.  In 
Georgia  the  group  is  divided  into  two  formations — the  Barnwell  sand 
at  the  top  and  the  McBean  formation  at  the  base,  the  latter  including  a 
phase  to  which  the  name  Congaree  clay  member  has  been  given.  It  is, 
however,  difficidt  to  distinguish  between  the  weathered  phases  of  the 
McBean  formation  and  the  overlying  Barnwell  sand  and  no  attempt 
has  been  made  to  map  the  two  formations  separately,  the  Claibome 
group  being  given  one  color  on  the  geologic  map. 

MOBBAN  rORMATION. 

ilreoZ  dUtribiUion. — The  McBean  formation  outcrops  in  an 
extremely  irregular  belt,  which  varies  in  width  from  a  few  miles  to  25 
or  more  and  extends  entirely  across  the  State.  Between  Savannah 
and  Ocmulgee  rivers  this  belt  lies  south  of  the  Lower  Cretaceous 
outcrops,  and  between  Ocmulgee  and  Chattahoochee  rivers  it  lies 
south  of  the  Midway  and  TVilcox  outcrops.  East  of  Flint  River 
its  exposoires  have  been  studied  in  Columbia,  Richmond,  B\irke, 
McDuffie,  Jeflferson,  Glascock,  Washington,  Baldwin,  Wilkinson, 
Jones,  Twiggs,  Bibb,  and  Houston  coxmties.  Exposures  occur  also 
on  FUnt  and  Chattahoochee  rivers.  East  of  Ocmulgee  River  the 
group  originally  entirely  concealed  the  Lower  Cretaceous  deposits 
and  lapped  over  on  the  crystalline  rocks  of  the  Piedmont  Plateau ;  but 
the  region  has  since  been  extensively  dissected  by  erosion  and  the 
crystalline  rocks  and  Cretaceous  strata  are  now  exposed  along  the 
lower  slopes  and  bottoms  of  the  valleys;  the  northern  boundary  of 
the  formation  is  therefore  extremely  irregular.  South  of  the  area 
of  outcrop  Claibome  group  fossils,  probably  from  the  McBean  forma- 
tion, have  been  obtained  between  the  depths  347  and  364.5  feet 
from  a  well  at  Hemdon,  Jenkins  County.     (See  section,  p.  293.) 
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Stratigraphic  position, — ^East  of  Ocmulgee  River  the  McBean 
formation  rests  iinoonformably  upon  strata  of  Lower  Cretaceous  age. 
The  unconformity  represents  a  long  interval  of  time,  for  the  two 
lower  Eocene  formations,  the  Wilcox  and  Midway,  and  all  the  Upper 
Cretaceous  deposits,  aggregating  a  thickness  of  3,000  feet  or  more, 
are  absent.  Tongues  of  McBean  strata  extend  northward  on  the 
divides  across  the  Cretaceous  rocks  and  in  places  lap  over  the  crys- 
talline rocks  of  the  Piedmont  Plateau.  The  most  notable  overlaps 
are  at  Roberts,  Harlem,  and  Grovetown. 

Between  Flint  and  Chattahoochee  rivers  the  McBean  formation 
rests  upon  the  Wilcox  formation.  Along  Chattahoochee  River,  in 
the  vicinity  of  Fort  Gaines,  an  erosion  imconformity,  probably  of 
minor  time  importance,  seems  to  separate  the  Wilcox  and  the  McBean 
formations. 

The  formation  in  eastern  Georgia  is  overlain  by  the  Barnwell  sand, 
which  in  this  region  constitutes  the  upper  formation  of  the  Claiborne 
group.  The  relations  between  the  two  formations  are  somewhat 
obscure.  Along  its  northern  areal  margin  the  Barnwell  sand  is 
apparently  separated  from  the  McBean  formation  by  an  unconformity 
of  slight  time  importance,  but  farther  southward  it  seems  to  rest 
conformably  upon  the  McBean.  It  seems  probable  that  near  the 
end  of  the  deposition  of  the  McBean  formation  an  uplift  brought  the 
northern  margin  of  the  area  of  Gaibome  deposition  above  sea  level, 
permitting  erosion  to  take  place  in  the  emerged  area,  while  deposition 
continued  in  the  area  which  remained  under  water.  The  uplift  was 
of  short  duration,  however,  the  emerged  tract  soon  being  submerged 
again,  allowing  deposition  to  continue  over  the  whole  belt. 

The  Barnwell  sand  is  believed  to  be  present  west  of  Flint  River, 
where  its  relations  to  the  underlying  McBean  formation  are  doubtless 
the  same  as  in  the  area  east  of  the  river. 

Liihologic  chardcter. — The  formation  consists  mainly  of  shdl 
marls,  sandy  limestones,  calcareous,  glauconitic  sands  and  clays  in 
the  nature  of  fuller's  earth.  The  marls  are  for  the  most  part  massive 
bedded  and  friable,  but  hard,  compact,  and  even  partly  silicified 
beds  have  been  noted  on  Savannah  River.  In  places  layers  of  marl  or 
calcareous  sand  alternate  with  laminated  clays.  The  greatest  thick- 
ness of  the  marl  beds  is  in  the  Savannah  River  bluffs  at  Shell  Bluff, 
where  a  thickness  of  over  100  feet  is  exposed.     (See  PI.  X,  B,) 

The  marls  of  the  McBean  formation  reach  their  greatest  develop- 
ment on  Savannah  River;  they  extend  southward  from  Shell  Bluff 
about  11  miles  in  a  direct  line  to  a  point  1 J  miles  below  GriflBns  Land- 
ing where  they  appear  in  the  bluff  50  feet  above  the  water  level. 
Westward  from  Savannah  River  marls  are  exposed  near  McBean, 
Louisville,  Tennille,  SandersviUe,  and  elsewhere. 
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A,  EXPOSURE  OF  THE  McBEAN  FORMATION  (CLAIBORNE  GROUP)  ON  AN  ISLAND  AT  THE 
MOUTH  OF  OMUSEE  CREEK,  CHATTAHOOCHEE  RIVER,  2  MILES  BELOW  COLUMBIA,  HOUSTON 
COUNTY.  ALA. 


PORTION  OF  OSTREA  GEORGIANA  BED  OF  THE  McBEAN  FORMATION  DISPLACED  BY 
LANDSLIDE  AT  SHELL  BLUFF,  SAVANNAH  RIVER,  BURKE  COUNTY. 
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Tlie  strata  between  Flint  and  Chattahoochee  rivers  present  a  close 
general  lidiologic  similarity  to  those  of  the  eastern  area.  Along  the 
northern  margin  of  the  formation,  red,  rather  coarse  sands  at  the 
surface  overlie  laminated  or  thin-bedded  days,  while  southward  or 
seaward  the  beds  are  calcareous,  and  sandy  marls,  very  similar  to 
those  along  Savannah  River,  interbedded  with  clay,  are  overlain  by 
red  sand  similar  to  the  Barnwell  sand.  Flint  is  apparently  absent, 
but  there  are  some  thin  layers  of  sandstone  or  quartzite  in  the  sand. 
Clay  or  fuller's  earth  is  less  extensively  developed,  but  this  phase  is 
repres^ited  by  drab,  laminated,  fossilif erous  clays,  such  as  occur  at  the 
base  of  the  formation  at  Fort  Gaines. 

The  flint  River  exposures  are  friable  calcareous  sands,  sandy 
limestones,  marls,  and  sandstones.  On  Chattahoochee  River  Lang- 
don  recognized  a  lower  buhrstone  member  and  an  upper  calcareous 
member.  Here  as  elsewhere  the  formation  presents  a  variety  of 
Hthologic  phases,  including  gray  glauconitic  limestones,  marls  resem- 
bling those  on  Savannah  River,  calcareous  clays  and  claystones,  and 
red  and  varicolored  unconsolidated  sands.     (See  PL  X,  J..) 

Exposures  of  the  formation  are  of  small  areal  extent,  and  the  marls 
and  other  materials  have  had  but  little  effect  on  the  soils  of  the  region 
underlain  by  them. 

Tlie  marls  are  commonly  replete  with  fossils,  the  casts  and  shells  of 
nu)llusca  being  the  most  common.  Vertebrate  remains  (fish  teeth 
and  fragments  of  bones),  Bryozoa,  and  corals  have  been  collected. 

A  portion  of  the  McBean  formation  consists  principally  of  fuller's 
earth  and  drab  or  greenish  sandy  clays.  This  is  a  depositional  phase 
of  the  terrane,  and  is  best  exposed  along  the  northern  margin  of  the 
formation,  from  Grovetown,  Columbia  Coimty,  to  near  Macon.  This 
phase  has  heea  named  the  Congaree  clay  member  of  the  McBean 
formation.     (See  p.  77.) 

The  McBean  formation  as  a  whole  is  marine  in  aspect  and  was 
doubtless  deposited  near  shore  in  shallow  water. 

Thickness. — ^The  thickness  of  the  McBean  formation  east  of  Ocmul- 
gee  River  is  estimated  to  be  300  to  400  feet.  The  maximum  exposed 
thickness  occurs  at  Shell  Bluff,  Savannah  River,  where  115  feet  of 
strata  was  measured.  The  thickness  of  the  Qaibome  group  near 
louisville,  Jefferson  County,  estimated  from  the  record  of  an  oil- 
prospecting  well,  is  350  feet,  the  greater  part  of  which  is  referable  to 
this  formation;  however,  the  upper  68  feet  may  belong  to  the  Bam- 
wdl  sand.  The  hthologic  character  of  borings  obtained  from  a  well 
at  Waynesboro  indicates  that  at  that  place  the  maximum  thickness  of 
the  Oaibome  group  is  not  over  500  feet  and  may  be  less;  all  except 
about  100  feet  of  this  is  referable  to  the  McBean  formation.  In  parts 
of  the  area  over  which  the  McBean  is  the  surface  formation,  the  thick- 
ness win  vary  from  50  feet  or  less  to  150  feet.    The  thickness  along 
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Ocmulgee  and  Oconee  rivers  is  certainly  much  less  than  that  along 
Savannah  River,  a  fact  suggesting  the  existence  of  a  structural  basin 
in  the  Savannah  area  during  the  Qaibome  epoch. 

Between  Ocmulgee  and  Chattahoochee  rivers,  where  the  Barnwell 
sand  has  not  been  certainly  identified,  the  thickness  of  the  Claibome 
group  seems  to  be  less  than  in  Burke  CJoimty. 

On  Chattahoochee  River  the  estimated  thickness  of  the  Claibome 
groujp  is  150  or  200  feet.  On  the  Flint,  judging  from  the  width  of  the 
outcrop,  the  thickness  is  not  greater  than  that  on  the  Chattahoochee 
and  is  probably  less.  The  thickness  between  these  two  rivers,  as 
shown  by  natural  exposures,  is  not  greater  than  150  or  200  feet. 

PaleorUologic  character. — ^The  most  extensive  collection  from  any 
single  locality  in  the  area  imderlain  by  this  formation  was  made  l^ 
Earle  Sloan  at  Sloans  Scarp  on  McBean  Creek,  between  McBean 
station  and  Savannah  River.  Sloan  submitted  his  fossils  to  T.  W, 
Vaughan,  who  contributes  the  following  notes: 

In  Georgia  the  McBean  formation  includes  two  paleontologic  horizons.  The  lower 
one  is  especially  characterized  by  PUurotoma  nodooariruUa  Gabb,  TurriUUa  nanUa 
Gabb,  TurriUlla  rumUa  var.  housUmia  Harris,  Ostrea  sellxfarmis  Conrad,  Pterajms 
lapidosa  Conrad,  and  Corbulafossata  Meyer  and  Aldrich. 

A  higher  horizon  is  represented  especially  well  along  Savannah  Biver  between 
Shell  Bluff  upstream  and  Griffins  Landing  downstream.  Along  this  stretch  of  the 
liver  a  prominent  ledge,  largely  composed  of  Ostrea  georgiana  Conrad,  forms  the  top 
of  the  McBean  formation.  Although  this  formation  could  be  subdivided  al<ng 
Savannah  River  it  was  found  impracticable  to  extend  the  subdivision  westward,  for 
which  reason  the  Ostrea  georgiana  bed  is  considered  as  constituting  its  upper  portion. 

Between  Ocmulgee  and  Chattahoochee  rivers  exposures  of  strata 
belonging  to  the  Claibome  group  have  been  examined  4J  miles  south 
of  Perry,  Houston  Coimty;  along  Flint  River  at  several  localities, 
notably  at  the  old  Danville  Ferry  and  at  Penny  Bluff;  and  along 
ChattaJioochee  River  for  a  considerable  distance  below  Fort  Gaines. 
Fair  collections  of  fossils,  obtained  from  a  nmnber  of  exposures, 
render  it  safe  to  state  that  the  McBean  formation  extends  iminter- 
ruptedly  from  the  Savannah  to  the  Chattahooche.  However,  the 
formation  is  masked  at  many  places  by  later  deposits  ranging  in  age 
from  Jackson  and  Vicksburg  to  perhaps  Pleistocene.  The  red, 
rather  coarse  sands  that  imderlie  the  Vicksburg  and  overlie  the 
recognizable  McBean  may  be  the  westward  continuation  of  the  Bam- 
well  sand,  but  as  no  fossils  have  been  obtained  from  the  sands  be- 
tween Ocmulgee  and  Chattahoochee  rivers  positive  correlation  with 
the  Barnwell  sand  of  the  Savannah  drainage  can  not  be  made. 

Physiographic  expression. — Over  practically  the  whole  area  of  its 
occurrence  east  of  Ocmulgee  River  the  McBean  formation  is  overlain 
by  the  Barnwell  sand,  appearing  at  the  surface  only  in  the  stream 
bluffs  and  on  the  lower  slopes  and  in  the  bottoms  of  the  valleys.  On 
account  of  the  compactness  of  the  materials  composing  it  the  for- 
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mation  has  been  effective  in  places  in  preventing  the  rapid  reduction 
of  the  valley  sides  from  steep  to  gentle  slopes,  but  otherwise  it  has  had 
only  a  subordinate  part  in  determining  the  topographic  aspect  of  the 
region. 

Structure. — ^The  McBean  formation  as  a  whole  has  a  low  dip  east  of 
south,  perhaps  not  more  than  10  or  15  feet  to  the  mile.  The  dip  of 
individual  beds  is  so  slight  that  they  appear  horizontal  in  natural 
exposures.  No  pronoimced  folding  or  faulting  has  been  observed. 
Luigdon  *  noted  low  flexures  along  Chattahoochee  River;  but  only 
purely  local  disturbances,  such  as  might  be  due  to  land  slips  or  weather- 
ing and  solution  of  calcareous  strata,  were  noted  in  the  Ocmulgee- 
Savannah  area.  The  thick  beds  of  clay  and  fuller's  earth  show 
minute  jointing.  Clay  laminae  show  slight  crumpling  at  a  few  locali- 
ties, but  this  is  of  doubtful  regional  significance.  An  exposure  of 
the  McBean  formation  occurs  4 J  miles  south  of  Perry,  Houston 
County,  at  an  elevation  higher  than  Jackson  outcrops  lying  to  the 
north.  The  structural  relations  are  xmexplained,  but  are  probably 
due  to  folding  or  faulting. 

(kmgaree  day  member. — ^The  Congaree  clay  member  consists  princi- 
pally of  fuller's  earth  and  drab  or  greenish  sandy  clays.  Its  name  is 
adopted  from  South  Carolina,  where  Sloan '  states  its  distribution  as 
follows: 

The  Congaree  phase  is  abundantly  exhibited  in  the  western  Tertiary  division  along 
t  curved  line  extending  by  Aiken,  Sandy  Run  (on  the  Congaree),  Wedgefield,  and 
tlmice  down  the  eastern  side  of  Santee  River;  it  is  also  characteristically  exhibited 
along  the  belt  extending  from  Wedgefield  toward  the  eastern  division  north  of  the 
Carolinian  ridge.  East  of  the  latter  the  Congaree  phase  is  probably  exhibited  in  thin 
flhales  interlaminated  with  sands  along  the  western  bluffs  of  Peedee  River. 

The  Congaree  phase  exhibits  its  littoral  line  along  Hollow  Creek  near  Savannah 
River  and  proceeds  with  occasional  tongues  extended  in  conformity  with  the  shore 
Hne  indicated  for  the  Tertiary.  The  main  line  proceeds  from  McBean  Creek  valley, 
Ga.,  by  Beech  Island,  Aiken,  Perry,  Horseys  Bridge,  and  Gaston,  to  the  vicinity  of 
Congaree  Bluff . 

The  Congaree  clay  member  of  the  McBean  formation  in  Georgia 
lies  at  the  base  of  the  Claiborne  group,  resting  directly  upon  the  Lower 
Cretaceous,  from  which  it  is  separated  by  a  conspicuous  erosion 
nnconformity  of  r^onal  extent.  Striking  differences  in  lithologic 
character  and  the  character  of  the  fossils  in  the  Congaree  clay  afford 
an  easy  means  of  distinguishing  it  from  the  imderlying  beds. 

Faunally,  the  Congaree  clay  member  does  not  seem  to  differ  from 
the  lower  faunal  horizon  of  the  marl  of  the  McBean  formation.  It 
seems  probable  that  the  clays  represent  a  shoreward  phase,  or  that 
the  Congaree  clay  member  becomes  more  calcareous  southward  and 
gradually  merges  into  the  marl.    In  most  of  the  sections  studied  the 

1  Lioftdoii,  D.  W.,  Report  on  the  Coastal  Plain:  Alabama  OeoL  Survey,  p.  389, 1894. 

*  GitiioKue  of  ndneral  localities  of  Soatb  Carolina:  Soath  Carolina  GeoL  Soryey,  pp.  454, 465, 1008. 
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clay  and  fuller's  earth  seem  to  pass  by  gradation  upward  into  the 
Barnwell  sand.  Some  imconformities  and  some  abrupt  changes  in 
the  character  of  the  strata  may  be  only  such  as  are  natiu'al  in  shallow- 
water  deposits. 

The  fuller's  earth  contained  in  the  Congaree  clay  member  is  drab 
or  gray  (often  olive-green  when  moist),  fine  grained,  thinly  bedded, 
and  minutely  jointed.  (See  PI.  XI,  A.)  Where  piu-e  it  is  soft, 
imctuous,  and  breaks  with  a  smooth  conchoidal  fracture,  but  it  is 
generally  sandy  and  contains  small  sand  lenses  and  pockets  and 
thin  micaceous  sand  partings.  It  is  low  in  specific  gravity  and 
peculiar  in  physical  properties,  being  highly  porous,  adhering  strongly 
to  the  tongue,  and,  in  thin  pieces,  being  light  enough  to  float  on 
water. 

At  a  few  places  the  Congaree  clay  member  contains  a  large  amount 
of  disseminated  lignitic  matter  and  thin  beds  of  lignite,  as  at  the 
lignite  pit  3  miles  south  of  Grovetown.  Thin-bedded,  shalelike, 
aluminous  sandstones  and  dense  vitreous  quartzites  were  observed 
near  the  base  of  the  member  at  Hephzibah,  Wrens,  Gibson,  Chalker, 
and  other  localities.  At  a  number  of  localities  greenish  or  drab, 
stiff  or  tough  clays,  showing  little  or  no  lamination  and  attaining  a 
thickness  of  80  or  100  feet,  lie  in  contact  with  the  Lower  Cretaceous. 
In  places  the  materials  consist  of  alternating  layers,  a  few  inches 
thick,  of  clay  and  varicolored  sand. 

The  member  reaches  a  thickness  of  at  least  100  feet.  Fossils  are 
abundant  at  a  few  places,  though  on  the  whole  the  member  is  not  as 
fossiliferous  as  the  typical  marls  of  the  formation.  The  animal 
remains  are  mainly  molluscan  casts,  although  the  clay  also  contains 
thin  marly  layers  in  which  shells  occur  in  quantity,  and  in  which 
fish  teeth  and  fragments  of  bones  are  found.  Plant  localities  have 
been  discovered  at  Grovetown,  Hephzibah  in  Richmond  County, 
and  10  miles  south  of  Macon  in  Bibb  Coimty.  This  member  is  not 
paleontologically  distinct  from  the  McBean  formation. 

The  Congaree  clay  member  outcrops  in  numerous  places  from 
Grovetown  southwestward  along  the  fall  line  to  Bibb  and  Twiggs 
counties.  It  is  confined  to  the  northern  part  of  the  area  of  outcrop 
of  the  McBean  formation,  but  it  can  not  be  sharply  separated  from 
either  the  marls  of  the  McBean  formation  to  the  south  or  from  the 
overlying  Barnwell  sand.  The  most  prominent  and  typical  exposures 
are  at  Grovetown,  Harlem,  Gibson,  (Gordon,  Roberts,  and  Pikes  Peak 
in  Twiggs  County.  The  clays  have  had  no  marked  influence  on  the 
soil  and  vegetation,  outcropping  mainly  in  gullies  and  ravines  where 
the  overlying  red  sands  have  been  eroded. 
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Afml  distribution. — The  Barnwell  sand  of  the  Qaibome  group  is 
practically  coincident  in  its  distribution  with  that  of  the  Claiborne 
group  as  a  whole.  The  formation  overlies  both  the  marls  and  the 
days  of  the  McBean  formation  and  extends  to  the  fall  line,  being 
present  over  parts  of  CJoliunbia,  Richmond,  Burke,  McDuflBe,  Jeflfer- 
soa,  Glascock,  Washington,  Hancock,  Wilkinson,  Baldwin,  Twiggs, 
Jones,  and  Bibb  counties.  No  evidence  was  found  indicating  that 
the  fossiliferous  red  sands  in  the  southern  part  of  the  area  are  later 
in  age  than,  or  are  superimposed  upon,  the  sands  which  near  the  fall 
line  overlie  the  Congaree  clay  member.  It  is  probable  that  red  sands 
overlying  the  McBean  formation  between  Flint  and  Chattahoochee 
rivers  belong  to  this  formation,  but  no  positive  statement  to  this 
effect  can  yet  be  made.  The  conspicuous  red  soils  of  the  daibome 
group  are  derived  from  the  Barnwell  sand. 

The  formation  is  particularly  well  developed  in  Biurke  County, 
where  it  contains  fossiliferous  flint  and  appears  at  the  sinf ace  as  a 
dark-red  ferruginous  sand.  It  is  also  well  developed  over  other 
counti^  to  the  west. 

Siratigraphic  position. — ^The  Barnwell  sand  directly  overlies  the 
McBean  formation  and  is  in  contact  with  both  the  marls  and  the 
Congaree  clay  member  of  the  latter  formation.    The  nature  of  the 
contact  separating  the  Barnwell  sand  from  the  McBean  formation 
lias  not  been  satisfactorily  determined;  there  is  evidence,  however, 
tliat  along  the  northern  margin  of  the  Barnwell  sand  area  the  relation 
is  that  of  unconformity,  though  of  local,  not  of  regional,  extent. 
Farther  southward  the  Barnwell  sand  seems  to  overlie  the  McBean 
formation  conformably.     The  probable  explanation  of  this  discord- 
ance of  relationship  in  different  parts  of  the  area  is  that  after  the 
deposition  of  the  clays  and  marls  of  the  McBean  formation  an  uplift 
of  the  region  caused  the  shore  line  of  the  Claiborne  sea  to  recede 
southward  a  short  distance  and  permitted  erosion  in  the  emerged 
area.    Later,  after  a  relatively  short  period,  resubmergence  per- 
mitted deposition  to  be  resumed  over  the  entire  Claiborne  area. 

He  Barnwell  sand  is  overlain  by  the  Jackson  formation,  but  the 
contact  between  the  two  has  nowhere  been  observed  and  its  nature 
fa  imperfectly  known.  There  is  some  evidence  in  favor  of  a  f aunal 
and  Uthologic  gradation  and,  on  the  other  hand,  some  suggestion  of 
unconformity. 

In  Burke  and  Screven  counties  the  formation  is  overlapped  by  the 
^ksbui^  formation  and  questionably  by  the  Chattahoochee  forma- 
tion and  the  typical  Alum  Bluff.  In  the  eastern  part  of  the  State 
a  large  part  of  it  was  probably  originally  overlain  by  stiQ  later  undif- 
ferentiated deposits,  two  prominent  occmrences  of  which  still  extend 
northward  to  Tennille  and  Waynesboro.    The  Barnwell  sand  is  in 
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places  covered  with  a  small  thickness  of  surficial  gray  sand  of  prob- 
lematic origin  and  by  Pleistocene  terrace  deposits  along  the  rivers. 

IMhologic  character. — ^The  Barnwell  sand  consists  largely  of  uncon- 
solidated red  and  varicolored  sands,  embedded  in  which  are  also  thin 
layers  of  sandstone,  quartzite,  silicified  limestone  or  flint,  and  thin 
layers  of  siliceous  limonite.  The  sands,  especially  where  weathered, 
appear  somewhat  similar  to  the  red,  residual  sands  of  the  Vicksbuig 
formation,  with  which  they  seem  to  be  in  contact  in  the  southeastern 
part  of  Burke  County,  and  from  which,  where  fossils  are  absent,  they 
can  with  difficulty  be  discriminated. 

The  flint  and  quartzite  contain  casts  and  siliceous  replacements  of 
fossils,  and  good  collections  have  been  obtained  at  several  localities. 
The  sand  itself  is  poorly  fossiliferous,  containing  only  imperfect  casts 
and  molds  of  fossils  and  fragments  of  silicified  wood. 

Thwkness. — ^The  maximum  measured  thickness  of  the  Barnwell 
sand  is  105  feet,  this  thickness  being  observed  on  Storm  Branch 
below  Cox  Spring,  about  2  miles  northeast  of  Shell  Bluff  post  office. 

Paleontologic  character. — ^Among  the  conunon  fossils  of  the  Bam- 
well  sand  are  Mortonia,  Mesalia  vetusia  (Conrad),  TurrUeUa  carinaia 
Lea,  Gflycymeris  staminea  (Conrad),  OrassoMlites  protextus  var.  lepir 
du8  Dall,  Venericardia  ciUicostaia  (Conrad),  Oyfherea  perovata  Conrad, 
and  Spisula  prsctenuis  (Conrad).  The  best  collection  of  fossils  from 
a  single  locality  is  that  from  Old  Town,  7\  miles  southeast  of  the 
present  site  of  Louisville. 

Physiographic  expression. — The  Barnwell  sand  has  been  an  im- 
portant factor  in  determining  the  topography.  The  greater  part  of 
its  area  is  hilly  and  broken,  for  the  friable  sands  and  soft  clays  of  the 
formation  have  yielded  readily  to  erosion.  Li  Twiggs,  Wilkinson, 
and  Washington  coimties  valleys  have  been  cut  150  to  200  feet  below 
the  level  of  the  ridges  and  small  plateaus,  and  at  many  places  the 
hills  are  furrowed  by  deep  gullies  and  ravines.  In  Burke  and  Jeffer- 
son counties  there  are  flat  plains  in  which  lime  sinks  have  resulted 
from  the  collapse  of  solution  cavities  in  the  imderlying  McBean 
formation. 

Structure. — ^The  bedding  planes  of  the  Barnwell  sand  have  been 
largely  obscured  by  chemical  changes.  For  this  reason  it  has  been 
impossible  to  obtain  accurate  dip  observations.  However,  the  beds 
dip  east  of  south  at  a  rate  probably  not  exceeding  10  or  15  feet  to 
the  mile. 

JACKSOV  FO&IIATIGV. 

Areal  distribvMon. — ^The  total  area  over  which  the  Jackson  f onnar 
tion  outcrops  in  Georgia  is,  so  far  as  known,  small.  The  largest  con- 
nected area  is  in  Johnson,  Wilkinson,  Houston,  Twiggs,  Pulaski, 
Dooly,  and  Sumter  coimties.    There  is  a  small,  isolated  area  at  Rich 
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Hill,  Crawford  County,  and,  according  to  Langdon,^  a  small  area  on 
Qiattahoochee  River  near  Alaga,  Ala.  The  strata  exposed  on  Oconee 
Bhrer  at  Wring  Jaw  Landing,  Johnson  County,  are  referred  to  the 
Jackson  formation  by  T.  W.  Vaughan.  IHirther  detailed  work  may 
rereal  occurrences  east  of  the  Oconee.  Between  Flint  and  Chatta- 
hoochee rivers  outcrops  have  been  foimd  only  on  Ichawaynochaway 
Creek,  H  miles  below  Cordray  mill,  Calhoun  County;  if  the  formation 
outcrops  elsewhere  to  any  considerable  extent  it  has  not  been  dis- 
tinguished from  the  strata  of  the  Vicksburg  formation  and  the  Clai- 
borne group.  The  Jackson  formation  has  been  recognized  at  Amer- 
icusy  Sumter  County,  where  fossils  obtained  in  a  well  boring  seem  to 
show  that  it  extends  from  the  surface  to  a  depth  of  157  feet.  (See 
section,  pp.  394-395.) 

South  and  southeast  of  the  areas  of  outcrop  limestones,  which  prob- 
ably include  in  ascending  order  the  Jackson,  Vicksburg,  and  Chatta- 
hoochee formations,  have  been  more  or  less  completely  penetrated 
in  numerous  well  borings.  On  the  McArthur  plantation  in  Mont- 
gomeiy  County  (p.  346),  for  instance,  the  limestones  were  penetrated 
from  350  to  890  feet,  and  at  Bainbridge,  Decatur  County,  to  a 
depth  of  825  feet  (p.  220).  At  Doctortown,  Wayne  County,  limestones 
with  interbedded  layers  of  sand  were  penetrated  from  465  to  1,470 
feet,  but  this  thickness  (1,005  feet)  perhaps  includes  limestone  beds 
referable  to  the  Qaibome  gr<5up,  which  underlies  the  Jackson  forma- 
tbn.  Similar  limestones  with  interbedded  layers  of  sand  were 
penetrated  at  Savannah  in  the  wells  at  the  municipal  water-supply 
plant  from  250  to  500  feet. 

StnxAgrapMc  position. — ^The  Jackson  formation  is  the  uppermost 
terrane  of  the  Eocene  of  Georgia;  stratigraphically  it  lies  between  the 
Qaibome  group  below  and  the  Vicksburg  formation  above.  The  line 
of  division  between  it  and  the  Claiborne  group  has  not  been  accu- 
rately determined,  and  it  can  not  be  stated  with  certainty  whether  or 
not  deposition  continued  uninterruptedly  from  the  one  to  the  other, 
for  the  two  formations  are  similar  lithologically.  According  to  the 
cridence  of  the  fossils,  beds  referable  to  the  Jackson  formation  occur 
near  the  mines  of  the  Georgia  Kaolin  Co.  in  Twiggs  County — an 
occurrence  explainable  only  by  faulting  or  folding  or  by  an  overlap 
and  erosion  imconformity.  Paleontologic  evidence  also  indicates 
that  an  unconformity  may  exist  between  the  two  formations  south 
of  Perry  in  Houston  County,  though  none  has  thus  far  been  observed 
in  surface  outcrops. 

In  Mississippi  the  Claiborne  and  Jackson  seem  to  be  closely  related. 
Crider'  states  that  "even  where  the  formations  have  been  best 

I  Rtport  on  the  Coastal  Plain  of  Alabama:  Alabama  OeoL  Smrey,  p.  383, 1894. 

I  Cridar,  A.  7.,  Geology  and  mineral  nsourOQS  of  Mississippi:  U.  8.  Qwi,  Survey  BuU.  283,  pp.  33, 34, 1906. 
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studied  there  seems  to  be  a  gradation  in  both  the  fossils  and  the 
stratigraphy  from  the  upper  Claiborne  to  the  lower  Jackson,"  In 
Alabama  the  Jackson  has  not  been  described  as  a  separate  formation, 
and  veiy  little  specific  information  as  to  its  relations  with  the  Clai- 
borne has  been  published*  From  the  description  in  Langdon's 
report  *  on  the  geology  of  the  Coastal  Plain  of  Alabama  it  is  evident 
that  the  two  are  closely  related  lithologicaUy  and  faunally,  and  in 
sections  where  both  are  exposed  no  mention  is  made  of  unconformable 
relations. 

Where  the  Jackson  and  the  Vicksbiu^  formations  have  been  ob- 
served in  the  same  section  in  Georgia  there  is  no  evidence  of  an 
unconformity  or  break  in  the  vertical  continuity  of  the  strata. 

The  Jackson  formation  at  Rich  Hill,  6  miles  southeast  of  Roberta, 
Crawford  County,  rests  directly  upon  Lower  Cretaceous  strata^  and 
the  presence  of  marine  deposits  at  this  locality  indicates  that  the 
formation  originally  extended  as  an  overlap  much  farther  northward 
than  at  present  and  suggests  that  it  may  have  even  transgressed  upon 
the  crystalline  rocks  of  the  Piedmont  Plateau. 

lAihologic  character  and  thickness. — ^The  formation  consists  of  white 
or  cream-colored,  massive-bedded  limestones,  thin  beds  of  marl,  and 
calcareous,  glauconitic,  and  sandy  laminated  clays.  The  limestones 
are  highly  fossilif erous,  in  places  consisting  almost  entirely  of  a  friable 
mass  of  Bryozoa  and  shells.  Southward  from  Perry  there  is  a  consid- 
erable thickness  of  loose  red  and  yellow  quartz  sand  and  clay,  the 
stratigraphic  position  of  which  has  not  yet  been  fixed,  but  which 
may  belong  in  part  to  the  Jackson  formation.  Silicification  of  the 
limestone  was  noted  half  a  mile  north  of  Bonaire  and  also  south  of 
Perry,  Houston  Coimty. 

The  thickness  of  the  Jackson  formation  in  the  area  of  outcrop  can 
not  be  determined  with  accuracy,  mainly  on  accoimt  of  \mcertainty 
as  to  the  location  of  the  line  of  division  between  it  and  the  Claiborne 
group.  About  75  feet  of  it  is  exposed  at  Rich  Hill,  and  about  the 
same  amoimt  south  of  Perry,  not  including  the  sands  underlying  the 
fossiliferous  strata.  At  Americus,  Simater  County,  the  thickness  as 
shown  by  a  well  record  is  157  feet.  The  buried  representatives  of  the 
formation  in  south-central  Georgia  probably  exceed  100  feet  in  thick- 
ness. 

Paleontologic  character, — The  limestones  of  the  formation  are 
highly  fossiliferous,  but  the  clays  and  sands  are  only  sparingly  so.  As 
in  Mississippi  and  Louisiana,  the  formation  seems  to  mark  the  upper 
limit  of  Venericardia  planicosta.  In  places  Bryozoa  make  up  the 
greater  part  of  the  rock,  this  being  especially  true  of  the  occurrences 
at  Rich  Hill,  Crawford  County,  at  Ross  Hill,  3  J  miles  south  of  Perry, 
and  at  other  localities.    Of  the  24  species  which  have  been  deter- 

»  Op.  cit.,  pp.  Ill,  128,  381,  383. 
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mined  from  the  Jackson  formation  in  Oeoi^ia,  only  6  are  common 
to  the  overlying  Vicksbxirg  formation.  Tlie  whalelike  mammal, 
Zeuglodon  (Basilosaurus),  is  a  characteristic  fossil  of  the  Jackson,  and 
some  fragments  of  it  have  been  found  in  Georgia.  As  in  theVicksburg 
formation,  Pec  ten  and  Orbitoides  are  abimdant;  Pecten  perplamiSf 
Peden  nuperus,  and  Orbitoides  mantdli  appear  in  both  formations. 

Physiographic  expression. — The  limestone  member  of  the  formar 
lion  has  produced  a  prominent  scarp  on  the  south  side  of  Indian  and 
Mill  creeks  in  Houston  C!ounty.  Rich  Hill,  in  Crawford  County,  is  a 
coDspicuous  topographic  feature,  owing  to  the  fact  that  the  lime- 
stones and  clays  of  the  formation  resisted  erosion  better  than  the 
Cretaceous  sands  and  clays.    A  few  lime  sinks  occur  north  of  Bonaire. 

Structure. — The  formation  dips  gently  southeastward.  Visual  evi- 
dence of  folding  was  not  noted  in  field  work,  but  either  a  fold  or  fault 
m  the  strata  or  an  erosion  imconformity  between  the  Jackson  for- 
mation and  the  Claiborne  group  must  be  assumed  to  explain  the  posi- 
tion of  the  McBean  formation  at  a  level  stratigraphically  higher  than 
the  Jackson  4^  miles  south  of  Perry. 

OLIGOCENB   SERIES. 
VXOKSBTmO  FG&IIATZGV. 

Areci  distribution, — The  Vicksburg  fonnation  outcrops  over  a  large 
area  in  the  western  part  of  the  Coastal  Plain  of  Geoigia,  includii^ 
parts  or  all  of  the  coimties  of  Sumter,  Lee,  Terrell,  Webster,  Ran- 
dolph, Clay,  Early,  Calhoun,  Dougherty,  Baker,  Mitchell,  Miller,  and 
Decatur.  Areas  of  outcrop  also  occur  in  Crisp,  Dooly,  Houston, 
Pulaski,  Twiggs,  and  Laurens  coimties.  Eastward  from  Oconee 
River  the  formation  has  been  largely  concealed  by  later  formations, 
and  only  small  areas  of  it  are  known  in  Screven  and  Burke  counties. 
With  the  exception  of  the  imdifferentiated  and  the  Pleistocene  sur- 
ficial  deposits,  the  area  over  which  the  Vicksburg  is  the  surface  forma- 
tion is  greater  than  that  of  any  other  fonnation  of  the  Coastal  Plain. 

The  formation  has  been  recognized  in  well  borings,  on  paleonto- 
logic  evidence,  southeast  and  south  of  the  areas  of  outcrop  at  Clax- 
ton,  Tattnall  County,  between  the  depths  366  and  550  feet  (see  log, 
p.  404) ;  at  Waycross,  Ware  Coimty,  between  the  depths  415  and  691 
feet  (see  log,  pp.  438-439) ;  at  Kingsland,  Camden  Coimty,  between 
the  depths  450  and  482  feet  (see  p.  178);  and  at  Valdosta,  Lowndes 
County,  between  the  depths  400  and  480  feet  (see  log,  pp.  318-319). 

Straiigraphic  position. — The  Vicksburg  formation,  which  is  classi- 
fied as  Oligocene,  occupies  a  stratigraphic  position  between  the 
Jackson  formation  (Eocene)  below  and  the  Chattahoochee  formation 
above.  Contacts  with  the  Jackson  fonnation  were  seen  in  Houston 
and  Pulaski  counties,  where  there  seems  to  be  no  physical  break 
between  the  two  divisions. 
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West  of  Flint  River  the  Vicksburg  overlaps  northward  to  the  belts 
of  outcrop  of  the  ^{idway  and  Wilcox  formations  and  has  largely 
obscured  the  Claibofne  group  and  the  Jackson  formation.  Uncon- 
formable contacts  with  the  Claiborne  group,  the  Jackson  apparently 
missing,  were  noted  near  Fort  Gaines,  Cuthbert,  Shellman,  and  Ander- 
Bonville. 

Unconformable  contacts  between  the  Vicbsbuig  formation  and  the 
overlyiog  Chattahoochee  formation  have  been  observed  in  the  vicijo- 
ity  of  Bainbridge,  Decatur  County,  by  Pumpelly^  and  Vau^ian.' 
(See  Chattahoochee  formation,  pp.  8&-89.)  Nor^ward  from  Decft- 
tur  County,  in  the  escarpment  on  the  east  side  of  Flint  River,  the 
upper  part  of  the  formation  has  been  so  much  obscured  by  weather- 
ing that  its  relations  to  the  overlying  Chattahoochee  formation  can 
not  be  observed.  Eastward  in  Dooly,  Pulaski,  Laurens,  Burke,  and 
Screven  counties,  and  in  other  counties  along  the  northern  maigin  of 
the  formation,  the  Vicksburg  formation  is  overlapped  and  partly 
obscured  by  the  Alum  Bluff  formation  and  by  later  deposits,  so  that 
here  also  its  relation  to  the  Chattahoochee  formation  oan  not  be 
observed. 

LHhologic  character. — The  formation  is  made  up  prindpally  of 
limestones  but  also  contains  beds  of  sand  and  clay.  The  limestones 
have  been  extensively  silicified  and  in  many  places  do  ngt  appear 
at  the  surface,  but  are  concealed  by  varicolored,  very  coarse  grained, 
sandy  clays,  probably  residual,  in  which  residual  flint  fragments  are 
embedded. 

The  limestones  are  generally  white  or  cream-<5olored,  soft,  earthy, 
and  very  abundantly  f  ossilif  erous.  In  places  flat,  disklike  Orbitoides, 
Bryozoa,  and  Pectens  and  their  fragments  form  nearly  the  whole  of 
the  rock.  Along  Flint  River  the  rock  has  a  characteristic  vesicular 
or  pitted  appearance  due  to  solution,  and  its  bluffs  are  marked  by 
cavelike  recesses  which  give  it  a  rough,  jagged  appearance.  (See  PI. 
XI,  jB,  p.  78.)  Bedding  and  joint  planes  are  almost  entirely  absent. 
At  a  few  localities  the  limestones  are  hard,  white,  and  crystalline, 
and  are  sufficiently  pure  for  use  in  the  manufacture  of  lime.  The 
softer  rocks  contain  various  percentages  of  silica  and  clay;  the  silica 
is  generally  not  in  the  form  of  quartz  grains  but  has  been  introduced 
in  solution  in  circulating  waters,  replacing  the  limestone. 

The  limestones  have  been  extensively  silicified  and  the  formation 
in  many  places  consists  of  flint  fragments  and  large  siliceous  bowlders 
in  residual  sands  and  clay;  at  no  place,  however,  does  the  flint  appear 
in  continuous,  solid,  or  imdisturbed  beds. 

The  flint  is  either  porous  and  tripoli-like,  or  brittle,  compact,  and 
translucent,  having  been  converted  into  jasper  and  chalcedony. 

»  Am.  Jour.  Sci.,  3d  ser.,  vol.  46,  pp.  445-447, 1883. 
>  Science,  new  set.,  vol.  12,  pp.  873-875, 1900. 
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The  white  porous  flint  is  prominent  wherever  the  Vicksbnrg  is  the 
undertying  formation.  The  white  or  cream  color  is  due  to  the 
porous  condition  of  the  rock,  the  silica  of  whichi  when  examined 
under  the  microscope,  is  seen  to  be  in  translucent  grains,  probably 
chalcedony.  These  flint  rocks  are  in  many  places  as  f ossilif erous  as 
the  limestones  and  are  evidently  replacements  of  the  soft,  porous  lime- 
stones of  the  Vicksburg  formation.  The  alteration  in  most  places  has 
been  complete,  the  rock  rarely  showing  effervescence  with  acids. 

Some  of  the  flint  is  dense,  compact,  vitreous  or  brittle,  and  either 
translucent  or  red,  yellow,  or  brown.  This  variety  shows  fewer  traces 
of  fossils  than  the  porous  flint,  but  it  is  probably  a  replacement  of  the 
limestones,  though  jasper  in  the  form  of  nodules  in  the  limestones, 
apparently  produced  by  the  segregation  of  silica  and  not  by  replace- 
ment, has  been  observed  at  Albany. 

Laige  bowlders  of  flint,  picturesquely  heaped,  appear  along  Flint 
River  from  Albany  to  Bainbridge.  The  bowlders  are  characteris- 
tically vesicular  and  contain  spherical  cavities  an  inch  or  more  in 
diameter,  which  appear  to  have  been  originally  occupied  by  echinoids 
and  which  often  contain  a  spongy,  skeleton-like  kernel  of  siUca  in 
place  of  the  calcareous  test. 

The  Vicksburg  formation  is  deeply  weathered,  the  weathered  prod- 
uct appealing  at  the  surface  as  deep-red  argillaceoiis  sands,  containing 
scattered  flint  fragments  and  black  and  brown  iron  oxide  accretions 
about  the  size  of  buckshot.  In  old  railway  and  road  cuts  where  the 
sands  have  been  exposed  for  a  long  time  they  have  become  slightly 
cemented  by  iron  oxide  and  crack  into  polygonal  figures.  At  a  num- 
het  of  places  the  residual  clays  and  sands  present  a  mottled  appear- 
ance not  unlike  that  of  the  late  Oligocene  beds.  The  freshly  exposed 
i^eddue  of  decomposition  and  solution  is  a  highly  siliceous  bluish  or 
gray  tenacious  clay. 

Beds  of  sand  which  probably  belong  to  the  Vicksburg  formation 
have  been  reported  in  a  number  of  wells.  In  a  cut  on  the  Central  of 
Georgia  Railway  half  a  mile  east  of  Dawson  two  beds  of  varicolored 
sand,  which  do  not  appear  to  be  residual,  are  associated  with  residual 
flmt  and  clay. 

Thickness. — The  thickness  of  the  formation  can  not  be  determined 
from  natural  exposures.  A  well  boring  at  Lela,  Decatur  Coimty  (see 
log,  p.  222),  penetrated  400  feet  of  Vicksburg  strata.  Along  the 
northern  margin  of  the  outcrop  in  Clay,  Randolph,  Webster,  and 
Sumter  coimties  the  thickness  is  less  than  100  feet.  Spencer^  esti- 
mated the  thickness  at  Bainbridge  to  be  600  feet,  but  he  probably 
included  strata  that  should  have  been  referred  to  older  Eocene  forma- 
tions.   The  formation  also  appears  in  Burke  and  Screven  counties, 

<Oeorsia  Qeol.  Survey  First  Rept.  Progren,  p.  65|  1890-01. 
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where  the  thickness  probably  does  not  exceed  that  in  the  western  part 
of  the  State. 

Paleontologic  chardcter. — The  formation  is  highly  fossiliferons,  the 
most  abimdant  forms  being  Foraminifera  and  Biyozoa.  The  flftt, 
disklike  foraminifer,  Orbitoides,  which  varies  from  a  quarter  of  an 
inch  to  2  inches  in  diameter,  is  so  common  that  the  formation  was 
formerly  called  the  Orbitoidal  limestone.  The  fauna  of  the  Vicks- 
burg  formation  possesses  certain  distinctive  characteristics,  althougb 
some  of  the  common  Vicksburg  forms,  such  as  Orbitoides  and  Peden 
perplanus  are  also  found  in  the  iinderlying  Jackson  formation. 
Amtisium  ocalanum  is  a  characteristic  fossil.  Venericardia  ptanicosUif 
which  ranges  up  into  the  imderlying  Jackson  formation,  has  not  been 
found  in  the  Vicksburg  formation.  Common  Vicksburg  fossils  are 
Orbitoides  manteUi,  0.  pafyracea,  Nummvlites  wUcoxi,  Gflycymeria  arc- 
iatiLS,  Peden  povlsoni,  P.  perplanus ,  Amusium  ocdlaivum,  and  Gytherea 
sohrina. 

Physiographic  expression. — ^The  formation  has  exerted  a  notable 
effect  on  the  topography.  In  general,  surface  areas  underlain  by 
it  are  more  nearly  level  than  those  of  the  other  older  formations  of 
the  Coastal  Plain.  Undergroimd  solution  has  been  extensive  and  the 
plains  are  dotted  with  lime  sinks  and  with  ponds  which  range  from 
shallow  circular  depressions  not  mora  than  60  feet  across  to  lakes 
occupying  several  hundred  acres.  The  region  is  also  characterized 
by  a  scarcity  of  small  surface  streams,  much  of  the  drainage  being 
underground  by  way  of  the  sinks. 

Structure. — ^The  beds  are  almost  horizontal  but  dip  slightly  south- 
eastward at  probably  not  more  than  8  feet  to  the  mile — ^less  than  the 
dip  of  the  imderlying  strata — as  estimated  from  the  supposed  base 
of  the  formation  at  Americus  and  Cuthbert  and  the  supposed  base  at 
Albany  as  determined  from  the  record  of  an  artesian  well.  No  flex- 
ures or  faulting  have  been  observed,  though  some  may  be  revealed  by 
detailed  geologic  work,  for  it  is  certain  that  the  Coastal  Plain  has 
undergone  oscillations  subsequent  to  the  deposition  of  the  Vicksbuig 
formation. 

APAI.AOHIOOLA  O&OTTP. 

The  Apalachicola  group  in  Georgia  includes  the  Chattahoochee  and 
Aliun  Bluff  formations. 

CHATTAHOOCHEE  FORMATION. 

Areal  distribution. — ^The  Chattahoochee  formation  appears  at  the 
surface  in  relatively  small  areas,  being  laigely  concealed  by  the 
overlying  Alum  Bliiff  and  later  formations.  Good  exposures  occur 
along  Flint  River  and  in  Ume  sinks  near  Recovery  in  Decatur  County; 
and  strata  belonging  to  the  formation  were  noted  by  Langdon*  on 


»  Am.  Jour.  Sd.,  3d  ser.,  vol.  38,  p.  324, 1889. 
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Cbattahoodiee  River,  9  miles  above  River  Junction,  fla.  The 
fonnation  appears  at  Forest  Falls  and  other  lime  sinks  in  the  northern 
part  of  Gndj  Comity,  in  the  vicinity  of  Metcalf  and  Thomasville, 
Thomas  County,  and  in  the  beds  and  bluffs  of  Withlacoochee  and 
Alapaha  rivers  near  the  Greorgia-Florida  Ime.  (See  PI.  XII,  A.) 
OnOcmulgee  River  near  Abbeville  and  near  Hawkinsville  the  forma- 
tion is  betieved  to  be  represented  by  fragmentary  beds  and  by  residual 
fimt  masses  containing  corals.  Limestone,  which  outcrops  near 
Jacksonboro  on  Briar  Creek  in  Screven  Coimty,  has  been  correlated 
by  Vau^ian  with  the  Chattahoochee  formation.  Limestone,  which 
outcrops  in  a  small  area  northwest  of  ^Uen,  Jenkins  County,  is 
provisional^  considered  as  a  part  of  the  same  formation;  but  the 
evidence  for  this  classification  is  admittedly  very  meager.  Limestone 
of  the  Chattahoochee  formation  has  been  discovered  near  Cordele, 
Crisp  County,  and  limestone  probably  belonging  to  it  outcrops  7 
m\es  northwest  of  Sylvester.  Strata  of  this  formation  are  believed 
to  outcrop  in  the  escarpment  east  of  Flint  River  from  Crisp  County 
to  Decatur  County  but  are  largely  obscured  by  weathering. 

Buried  representatives  of  the  formation  are  believed  to  underlie 
ne&rfy  all  the  Coastal  Plain  of  Georgia  southeast  and  south  of  the 
areas  of  outcrop.  The  formation  has  been  recognized  on  paleontologic 
evidence  in  a  well  boring  at  Tarboro,  Camden  County,  between  the 
depths  375  and  400  feet.     (See  p.  178.) 

Straiigraphic  position. — Pumpelly  ^  and  Vaughan '  have  recognized 
an  erosion  unconformity  between  the  Chattahoochee  and  the  under^ 
lying  limestone  of  the  Vicksbmrg  formation  in  Decatur  County.  At 
Blue  Springs,  on  Flint  River  4  miles  south  of  Bainbridge,  both  forma- 
tions are  present,  but  the  contact  between  the  two  is  much  obscured 
by  the  weathering  of  both  the  Vicksburg  and  the  Chattahoochee. 

At  Red  Bluff,  7  miles  north  of  Bainbridge,  a  contact  similar  to  that 
at  Blue  Springs  is  exposed.  The  Chattahoochee  formation  appears 
as  fr^ments  of  flint  in  residual  sandy  clay,  and  the  weathered  lime- 
stone of  the  Vicksburg  formation  appears  at  the  base  of  the  bluff. 
Tliere  is  evidence  of  an  erosion  imconf ormity  at  this  locality,  and  also 
at  the  bluff  back  of  the  old  factory  about  2  miles  above  Bainbridge. 
However,  at  Forest  Falls,  8  miles  northwest  of  YThigham,  no  uncon- 
fomuties  were  observed  in  a  section  the  base  of  which,  according  to 
paleontologic  evidence,  is  referable  to  the  Vicksburg  formation,  and 
s^iccessively  higher  portions  of  "which,  on  similar  evidence,  belong  to 
the  Chattalioochee  and  Alum  Bhiff  formations. 

Sedimentation  was  probably  continuous  from  the  beginning  of 
Chattahoochee  time  to  the  end  of  Alum  Bluff  time,  for  no  evidence  of 
an  erosion  interval  separating  the  two  formations  has  been  observed 

1  Am.  Jour.  Sd.,  3d  mk.,  yoI.  46,  pp.  445^447, 1893. 
s  SciflDoe,  mm  ser.,  voL  12,  pp.  873-875, 1900. 
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in  the  field.  McCallie,^  however,  has  noted  an  unconformity  at  the 
old  Toy  phosphate  pit,  3^  miles  west  of  Boston;  but  whether  this  is 
due  to  erosion  or  to  solution  and  irr^ular  weathering  of  the  limestone 
has  not  been  determined.  When  this  locality  was  visited  by  the 
authors  the  relations  of  the  clay  to  the  limestone  had  become  obscured 
by  the  d6bris  filling  the  pits. 

LUhohgic  chara4;ter. — The  CSiattahoochee  formation  is  in  general 
calcareous  and  varies  from  compact,  pure,  ciystalline  limestones  to 
earthy  argillaceous  limestones  and  calcareous  sands  and  sandstones. 
Compact,  gray,  drab,  or  white  fossiliferous  limestones  make  up  the 
bulk  of  the  formation.  A  brecciated  or  conglomeratic  structure  is 
characteristic  of  some  of  the  beds,  the  phenomenon  being  observed 
at  nearly  all  localities  where  there  are  good  exposures.  These  con- 
glomerate beds  do  not  seem  to  be  confined  to  a  particular  horizon,  and 
their  origin  and  significance  &re  not  weU  imderstood.  Both  the 
matrix  and  the  angular  or  roimded  fragments  are  limestone.  Some 
beds  appear  to  be  pseudoconglomerates,  and  consist  of  a  limestone 
matrix  containing  fossil  echinoids  whose  structure  has  been  partly 
obliterated,  givii^  them  the  appearance  of  water^wom  fn^ments. 
The  rock  is  phosphatic  at  a  number  of  places,  containing  brown  or 
black  rounded  pebbles  of  phosphate  or  fragments  of  bones  and  teeth. 
The  limestones  at  the  base  of  the  formation  have  been  replaced  by 
silica  at  several  localities  and  at  others  are  represented  by  frag- 
mental  beds  of  flint  containing  corals  and  other  fossils  in  a  matrix 
of  residual  clay.  The  flint  closely  resembles  that  of  the  underlying 
Vicksburg  formation  and  can  not  everywhere  be  easily  distinguished 
from  it. 

Thickness. — ^In  the  gorge  northwest  of  Faceville,  Decatur  County, 
the  Chattahoochee  formation  has  a  probable  total  thickness  of  100 
feet.  At  Forest  Falls,  or  limesink,  in  the  northern  part  of  Grady 
Coimty,  it  has  an  exposed  thickness  of  60  or  66  feet.  No  very  reliable 
data  are  at  hand  for  estimating  its  total  thickness  to  the  east  and 
northeast,  imder  cover  of  later  formations ;  but  its  maximxmi  probably 
does  not  exceed  250  feet. 

PcUeorUologic  character. — ^Though  no  abrupt  faunal  break  occurs 
between  the  Chattahoochee  and  Vicksburg  formations  and  though 
some  fossils  are  conmion  to  both,  the  two  formations  show  marked 
differences.  The  base  of  the  Chattahoochee  contains  a  rich  coral 
fauna  which,  in  the  vicinity  of  Bainbridge,  has  been  studied  by 
T.  W.  Vaughan.^  He  estimated  that  in  a  coral  reef  4  ndles  south 
of  Bainbridge  there  were  between  25  and  30  species  of  corals,  and  he 
correlated  the  beds  with  the  Oligocene  of  Antigua.  The  character- 
istic Vicksburg  species  Amusium  ocalanum  does  not  appear,  and, 


I  Qwtgi&  Qeol.  Survey  Bull.  6-A,  p.  62, 1S90. 
*  Science,  new  aer.,  vol.  12,  pp.  973-876, 1900. 
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though  the  genus  Orbitoides  is  common  to  both  the  Vicksburg  and 
Chattahoochee  formations^  most  of  the  Chattahoochee  species  are 
different  from  those  of  the  Vicksburg.  Orhitolites  complanata  occurs 
m  the  Chattahoochee  formation,  but  has  not  been  found  in  the 
Vicksburg.  Orthavlax  pugnaXf  a  gastropod  common  in  the  Tampa 
formation  of  Florida,  has  been  foimd  at  two  localities. 

Pkyaioffraphic  expression. — ^In  portions  of  Decatur,  Grady,  Thomas, 
Brooks,  and  Lowndes  counties,  where  the  Chattahoochee  formation 
Ues  near  the  surface,  the  topography  is  a  little  more  hilly  and  rugged 
than  in  other  parts  of  southern  Georgia.  lime  sinks,  lakes,  and 
ponds  due  to  the  undergroimd  solution  and  consequent  caving  in 
of  the  hmeetones  of  the  formation  are  notable  features  of  the  topog- 
raphy. 

Sh-ucivre. — ^The  formation  is  tilted  slightly  southward  and  south- 
eastward. The  dip  is  low,  probably  not  over  8  feet  to  the  mile. 
The  top  of  the  formation  is  estimated  to  be  about  225  feet  above 
sea  level  at  Forest  Falls  or  limesink,  and  about  200  feet  above 
sea  level  near  Faceville,  approximately  24  miles  to  the  southwest. 
At  Red  Bluff,  7  miles  north  of  Bainbridge  on  Flint  River,  where 
Yaughan  has  determined  paleontologically  the  presence  of  the 
Chattahoochee,  its  base  can  hardly  be  more  than  20  feet  above  the 
river,  and  at  Blue  Spring,  4  miles  below  Bainbridge,  is  about  10 
feet  above  the  river.    This  indicates  a  very  low  dip. 

Local  dislocations  of  beds,  due  to  underground  solution  and 
consequent  sinking,  have  been  observed  in  Thomas  and  Decatur 
counties. 

ALUM  BLUYF  TOBMATION. 

Areal  distribtUion. — ^The  Alum  Bluff  formation  outcrops  in  southern 
and  south-central  Georgia  throughout  a  large  area  extending  from 
Decatur  County  northeastward  to  Savannah  River.  The  limit  of 
ihe  deposits  of  the  Alum  Bluff  as  they  exist  to-day  is  approximately 
marked  on  the  north  by  Waynesboro,  Tennille,  and  Vienna;  on  the 
west  by  the  west-facing  escarpment  which  separates  the  Altamaha 
upland  from  the  Flint  River  valley;  and  on  the  east  by  a  line  extend- 
ing from  Savannah  River  near  the  mouth  of  Buck  Creek  through 
Sylvania,  Reidsville,  and  Blackshear  to  the  western  edge  of  Oke- 
f^okee  Swamp. 

The  formation  includes  typical  marine  invertebrate-bearing  gravels^ 
sands,  clays,  and  marls  and  irregularly  bedded  nonfossiliferous 
sands,  gravels,  and  clays.  All  the  deposits  are  of  shallow-water 
origin.  The  upper  part  of  the  formation  is  usually  coarser  grained 
than  the  lower.  Pebbles  occur  in  its  upper  part  just  below  the 
Miocene  contact  at  Porters  Landing  on  Savannah  River,  where  it 
contdns  abundant  marine  fossils. 
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The  first  comprehensive  description  of  the  physiographic  aspect 
and  lithologic  character  of  the  formation  as  exposed  in  Georgia  was 
published  by  R.  H.  Loughridge/  who  correlated  it  with  the  "Grand 
Gulf  sandstones''  of  the  Gulf  States.    His  description  is  as  follows: 

Included  between  the  Savannah  River  and  the  Atlantic  and  Gulf  water  divide 
there  eeemfl  to  have  been  once  formed  a  large  ahallow  basin,  which  is  now  filled  with 
a  sandstone  composed  for  the  most  part  of  coarse  angular  grit  and  clay,  partly  cemented 
with  silica  and  resembling  in  character  the  Grand  Gulf  sandstone  of  the  Gulf  States. 
The  area  is  marked  on  the  map  by  the  deep-green  color  of  the  pine  barrens  region, 
whose  soils  overlie  the  formation.  The  rocks  have  a  slight  dip  to  the  southeast  and 
have  been  traced  by  Capt.  M.  T.  Singleton  (now  of  the  United  States  Engineer  Corps, 
engaged  in  river  improvement)  for  60  miles  along  Oconee  River,  and  he  estimates  the 
thickness  to  be  200  feet.  Outcrops  have  been  observed  in  Irwin,  Dodge,  Ware,  and 
other  counties.  Paramore*s  hill,  in  the  western  part  of  Screven  County,  is  of  this 
sandstone,  which  here  has  a  thickness  of  50  feet  or  more.  Its  grains  of  quartz  are 
partly  clear  and  translucent  and  partly  white  and  opaque  and  the  rock  is  highly 
aluminous. 

The  southern  limit  of  the  sandstone  is  apparently  at  the  edge  of  the  second  terrace, 
near  the  coast  and  along  Satilla  River  north  of  Okefenokee  Swamp,  but  the  formation 
(represented  by  blue  clays  underlying  the  sandy  lands)  extends  probably  still  south- 
ward, including  in  its  area  the  coimtry  near  the  Florida  line  between  Alapaha  River 
east  to  the  ridge  on  the  eastern  side  of  the  swamp — a  part  of  the  main  Atlantic  and 
Gulf  water  divide  of  the  State. 

The  name  ''Altamaha  grit''  was  proposed  for  the  same  deposits 
in  1892  by  Dall,^  who  regarded  the  typical  beds  along  the  Altamaha 
River  as  contemporaneous  in  a  general -way  with  the  older  Miocene, 
which  was  later  classified  by  the  same  author  and  others  as  upper 
Oligocene.     He  sajrs,  regarding  the  deposits: 

Though  the  contact  with  the  ojrster-bearing  Hawthorne  beds  of  House  Creek  was 
not  observed  by  Mr.  Bums,  there  can  be  little  doubt  that  the  latter  are  overlain  by 
the  grit  where  they  join,  and  that  the  grits  which  contain  no  fossils  except  a  little 
silicified  wood  are  consequently  of  Miocene  age.  Seaward  from  them  marine  Mio- 
cene beds  of  the  Chesapeake  series  were  doubtless  laid  down,  since  Conrad  records 
the  washing  up  on  St.  Simons  Island  of  a  specimen  of  Ecphora. 

He  also  states: 

*  *  *  The  last  bluff  of  the  grit  is  only  a  few  rods  above  the  bridge  across  the 
Altamaha  River  at  Doctortown,  the  piers  of  the  bridge  resting  upon  a  newer  forma- 
tion.   [This  bed  is  Chesapeake  Miocene.] 

''The  oyster-bearing  Hawthorne  beds  of  House  Creek"  also  belong 
to  the  Alum  Blu£f  formation  and'  are  not  stratigraphically  separable 
from  the  Altamaha  grit  of  Dall. 

Harper  *  in  1906  and  Veatch  *  in  1908  correlated  the  same  depos- 
its with  the  Pliocene.  Harper  reiterated  the  correlation  of  the 
Altamaha  with  the  ''Grand  Gulf"  of  the  Gulf  States.    Veatch  and 

1  Loughridge,  R.  H.,  Cotton  production  of  the  State  of  Georgia:  Tenth  Census,  vol.  6,  Georgia,  pp.  15, 
16  (281,  282  at  bottom  of  page),  1884. 
«  DaU,  W.  H.,  U.  S.  GeoL  Survey  Bull.  84,  p.  82, 1882. 
«  Harper,  R.  M.,  New  York  Acad.  Sd.  Annals,  voL  17,  pt.  1,  p.  18, 1906. 

*  Veatch,  Otto,  Science,  new  ser.,  voL  27,  pp.  71-74, 1908. 
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U.  e.  OEOLOQICAI.  SURVEY  WATER-SUPPLY  PAPER  841      PLATE  XIV 


A.     QUARTZITE  OF   THE    ALUM  BLUFF  FORMATION  IN    THE  FIRST  CUT  OF   THE  SOUTHERN 
RAILWAY  SOUTHEAST  OF  THE  BRIDGE   OVER  OCMULGEE  RIVER  IN  JEFF  DAVIS  COUNTY. 


B.     LOWER  SISTERS  BLUFF,  ALTAMAHA  RIVER.  APPLING  COUNTY.  SHOWING  SANDS  AND  CLAYS 
OF  THE  ALUM  BLUFF  FORMATION. 
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Stephenson^  in  1911  questionably  referred  the  formation  to  the  Plio- 
cene, although  they  recognized  that  the  term  Altamaha  formation,  as 
used  by  them,  and  also  as  previously  used  by  Harper  and  by  Veatch, 
included  strata  ranging  in  age  from  Oligocene  to  Pleistocene. 

The  investigations  of  recent  years  have  led  to  the  conclusion  that 
the  bulk  of  the  deposits  included  by  Harper,  Veatch,  and  Stephenson 
m  the  Altamaha  formation  are  of  Oligocene  age  and  are  probably 
contemporaneous  with  a  part  of  the  Alum  Bluff  formation. 

Marine  fossils  are  rare  in  most  of  the  exposures  of  the  Alum  Bluff 
formation,  but  they  have  been  found  in  Decatur,  Grady,  Thomas, 
Lowndes,  Echols,  Wilcox,  and  Effingham  counties.  Excellent  expo- 
sures appear  in  the  bluffs  of  Ocmulgee  and  Altamaha  rivers  from  near 
Abbeville  to  Doctortown.  (See  PL  XII,  B,  p.  86;  PL  XIII,  and  PL 
XIV,  A  and  B.) 

Except  along  streams,  along  escarpments  near  streams,  and  near 
the  Florida  line,  the  entire  area  underlain  by  the  Alum  Bluff  forma- 
tion is  mapped  as  "Undifferentiated  Oligocene  to  Pleistocene,  inclu- 
aye."  The  inland  boundary  of  the  formation  has  not  been  accu- 
rately ascertained,  nor  has  the  boundary  between  it  and  the  Miocene 
been  definitely  traced;  however,  it  is  probable  that  the  Alum  Bluff 
is  the  immediately  subsurfidal  or  the  surficial  formation  westward 
from  a  line  passing  through  Rocky  Ford  and  Waycross  to  somewhat 
beyond  the  inland  margin  of  the  CSiattahoochee  formation^  as  there  is 
considerable  evidence  in  favor  of  the  latter  formation  being  over- 
lapped by  the  former.  There  is  discrepancy  in  the  treatment  of  the 
area  underlain  by  the  Alum  Bluff  as  compared  with  that  of  the  areas 
underlain  in  the  Coastal  Plain  by  older  Tertiary  formations,  for  that 
underlain  by  it  is  represented  as  covered  by  undifferentiated  deposits 
ranging  in  age  from  Oligocene  to  Pleistocene,  whereas  in  the  areas  of 
the  other  formations  account  is  not  taken  of  Pleistocene  deposits 
along  sta*eajn  vaUeys  and  of  what  are  perhaps  overwash  deposits 
associated  with  stages  in  drainage  development.  Consistent  treat- 
ment of  the  Alum  Bluff  formation  would  have  led  to  omitting  the 
color  representing  '' undifferentiated  Oligocene  to  Pleistocene"  over 
the  area  the  surface  of  which  it  is  indicated  as  underlying.  This 
inconsistency  is  mostly  to  be  attributed  to  the  present  incomplete 
knowledge  of  its  inland  and  seaward  boundaries. 

Siratigraphic  position. — ^The  Alum  Bluff  formation  conformably 
overlies  the  Chattahoochee  formation,  and  the  exact  boundary  be- 
tween the  two  is  in  places  drawn  arbitrarily,  for  there  is  .neither 
abmpt  lithologic  nor  f aunal  change  from  the  one  to  the  other.  There 
are  in  places  apparent  imconf ormities  due  to  solution  and  weathering 
of  the  limestone  of  the  Chattahoochee  near  the  contact.  On  Savan- 
nah and  Altamaha  rivers  the  Alum  Bluff  formation  is  separated  from 

>  Qeofsia  QtoL  Survey  BolL  2&,  pp.  400-433,  mi. 
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the  overlying  Miocene  by  an  erosion  unconformity,  probably  of  minor 
importance.  Throughout  the  greater  part  of  the  area  underlain  by 
the  Alum  Bluff  formation  its  weathered  products,  in  places  perhaps 
overlain  by  more  recent  deposits,  are  believed  to  form  the  surface 
material;  but  in  southeastern  Georgia  it  is  overlain  by  lithologically 
similar  imdifferentiated  deposits,  ranging  in  age  from  Miocene  to 
Pleistocene.  Owing  to  the  lithologic  similarity  of  the  materials 
forming  or  overlying  the  surface  of  the  Alum  Bluff  no  attempt  has 
been  made  to  differentiate  them  on  the  map,  their  discrimination 
being  left  for  future  work. 

In  narrow  areas  along  all  the  larger  streams  the  Alum  Bluff  for- 
mation is  overlain  by  thin  terrace  deposits  of  Pleistocene  age. 

LUhologic  character. — ^The  Alum  Bluff  formation  appears  in  a  niun- 
ber  of  different  lithologic  phases,  including  subordinate  beds  of  peb- 
bles, coarse  angular  sands,  coarse-grained  aluminoiis  sandstones  or 
grits,  sandy  clays,  fuller's  earths,  phosphatic  sands,  quartzites,  sand- 
stones, silicified  clays,  and  limestones  or  calcareous  layers  and  nod- 
ules of  local  extent.  Greenish  or  gray  argillaceous  sands  and  sandy 
laminated  clays  form  the  greater  part  of  the  formation. 

Beds  of  fuller's  earth  occur  in  the  formation  both  in  Georgia  and 
in  Florida.  The  fuller's  earth  is  generally  a  gray  or  drab,  faintly 
laminated,  claylike  earth  of  low  specific  gravity.  The  earth  is  gen- 
erally rather  hard  and  brittle  and  in  many  places  has  been  so  sili- 
cified that  it  is  very  hard  and  rockUke  and  has  lost  its  chajracteristic 
properties.  Segregations  of  silica,  in  the  form  of  small,  round,  or 
flattened  nodules  are  characteristic.  The  fuller's  earth  beds  do  not 
attain  great  thickness  and  are  not  persistent  over  large  areas,  but 
appear  to  be  local  phases  in  sands  and  sandy  clays.  Greenish  and 
drab  sticky  plastic  clays  and  argillaceous  sands  are  associated  with 
the  fuller's  earth. 

Phosphatic  sands  on  Alapaha  and  Suwannee  rivers  are  believed  to 
lie  directly  above  the  Chattahoochee  formation.  Sands  of  the  Alum 
Bluff  formation  on  Savannah  River  are  also  slightly  phosphatic. 
These  sands  are  generally  imconsolidated  or  only  slightly  indurated. 
In  places  they  are  coarse  grained  and  even  contain  small  pebbles, 
and  in  many  places  they  are  cross-bedded.  They  consist  largely  of 
quartz,  the  phosphate  content  being  in  the  form  of  small  brown  or 
black  slick  nodules  or  water-worn  pieces  of  bones  and  teeth,  vary- 
ing iu  size  from  a  pinhead  to  three-foiuiihs  of  an  iuch  in  diameter. 
A  little  clay  is  generally  present.  The  sands,  in  a  number  of  places, 
are  calcareous  and  contain  calcareous  phosphatic  nodules.  A  chem- 
ical analysis  by  Edgar  Everhart,  former  chemist  of  the  Geological 
Survey  of  Georgia,  of  a  sample  of  sand  from  Suwannee  River  9  miJ^ 
below  Fargo  showed  16.8  per  cent  of  phosphoric  acid  (PjOj). 
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The  clay  and  fuller's  earth  phases  of  the  formation  have  in  places 
been  silicified  to  such  an  extent  that  they  have  been  converted  into 
7eiy  hard  clay  stones^  and  the  argillaceous  sands  have  become  densCi 
Titreous,  and  brittle  quartzites.  The  clay  breccias  and  conglomer- 
ates have  likewise  been  silicified.  In  fact,  alteration  of  the  rocks  by 
silica  carried  in  solution  by  circulating  waters  has  taken  place  in  some 
degree  throughout  the  greater  part  of  the  formation.  Opal  and  agate 
occur  in  places  as  a  result  of  tins  sOicification. 

Samples  of  the  sUicified  clays  from  Withlacoochee  River,  7  miles 
east  of  Quitman,  were  examined  in  the  laboratory.  They  vary  from 
Uuish  to  lightr-greenish  and  dove  color,  are  hard,  brittle,  and  break 
with  a  conchoidal  fractiu-e,  and  are  dense  and  compact,  with  cracks 
filled  with  opaline  sihca.  Some  of  these  rocks  are  sightly  phosphatic. 
Some  phases,  which  might  be  termed ''  opalized  clay  conglomerates  "  or 
"  breccias,"  originally  consisted  of  pebbles  or  angular  fragments  of  clay 
in  a  matrix  of  very  sandy  lighter-colored  clay  or  argillaceous  sand 
&at  in  places  contains  oyster  shells.  By  the  infiltration  of  opaline 
sifica,  the  rock  has  become  dense,  compact,  and  in  many  places  vitre- 
ous or  glassy  to  such  an  extent  that  the  sand  grains  are  no  longer 
Tec(^iiizable.  The  clay  is  about  3  in  the  scale  of  hardness  and  it 
requires  a  strong  blow  with  the  hammer  to  break  it.  The  oyster 
sheDs  have  become  opalized  and  agatized,  the  lime  having  been 
replaced  by  silica. 

In  Grady,  Brooks,  and  Thomas  coimties  thin  beds  of  white  sand- 
stone, usually  soft,  are  associated  with  sandy  clays  and  are  often 
phosphatic,  the  phosphate  being  in  part  the  cementing  agent. 

Thickness. — The  maximum  thickness  of  the  Aliun  Bluff  formation 
in  Georgia  is  estimated  to  be  150  to  200  feet.  At  no  known  locahty 
can  the  full  thickness  of  the  formation  be  seen  in  nattural  exposure, 
and  the  estimate  is  based  chiefly  on  well  records.  Records  at  Lumber 
Qty,  in  Telfair  Coimty,  indicate  a  thickness  of  over  200  feet.  Some 
of  the  natural  exposures  on  Savannah  River  reveal  a  thickness  of  70 
or  80  feet. 

PaUontologic  character. — A  few  fossils  have  been  found  in  the  ma- 
rine beds  of  the  formation  in  Georgia,  most  of  them  being  in  the  form 
of  casts  and  impressions.  T.  W.  Vaughan  obtained  a  nmnber  of  spe- 
cies in  the  vicinity  of  Bainbridge,  and  a  well-preserved  oyster,  Ostrea 
nuivricensis,  is  foimd  at  several  locahties.  The  formation  seems  to 
mark  the  disappearance  of  the  species  of  Qrbitoides  which  are  so 
common  in  the  Vicksbing  and  Chattahoochee  formations  Among 
the  characteristic  fossils  are  TurriieUa  dlcida  Dall,  Carolia,  and  PecUn 
madisanius  var.  sayanus  Dall. 

PhysiograjpJdc  expression. — The  area  over  which  the  Almn  Bluff 
formation  is  represented  on  the  map  as  being  at  the  immediate  siuv 
tace  is  relatively  smaU,  although  in  the  southeastern  part  of  Decatur 
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and  in  the  southern  parts  of  Grady,  Thomas,  Brooks,  and  Lowndes 
counties  a  relatively  broken  and  hilly  topography  has  been  produced 
by  its  erosion  and  weathering.  This  erosion  is  due  chiefly  to  the  char- 
acter of  the  drainage  and  the  structural  features. 

The  higher  divides  and  uplands  underlain  by  the  formation  and 
mapped  as  "undifferentiated  Oligocene  to  Pleistocene,  inclusive," 
present  a  peculiar  topography.  Part  of  this  area  constitutes  the 
Altamaha  upland,  one  of  the  major  topographic  divisions  of  the 
Coastal  Plain  of  Georgia  (pp.  32-34),  an  area  of  low  hills  with  gentle 
slopes  and  softened  outlines,  of  shallow  saucer-shaped  valleys,  many 
of  which  are  not  more  than  40  or  50  feet  deep,  of  sluggish  clear-water 
streams  bordered  by  swamps  and  sand  hanmiocks,  and  of  "bays" 
and  cypress  ponds. 

Altamaha  and  Oconee  rivers  have  cut  deep  valleys,  and  the  pre- 
cipitous bluffs  along  their  courses  form  an  exception  to  the  general 
type  of  toi>ography  of  the  area.  The  low  hills  and  gentle  slopes  of 
the  main  area  present  a  notable  contrast  to  the  broken  hilly  areas 
of  the  Cretaceous  and  Ek)cene  near  the  fall  line,  with  the  lime-sink 
topography  to  the  west  and  southwest;  and  with  the  flat  sand-coated 
plains  to  the  southeast. 

Structure. — ^The  Alum  Bluff  formation  has  a  very  low  southward 
and  southeastward  dip,  certainly  much  less  than  that  of  the  older 
Eocene  and  Vicksbuig  formations.  On  Savannah  River  the  dip  does 
not  exceed  4  or  5  feet  to  the  mile,  and  near  the  Florida  lino  the  beds 
must  be  almost  horizontal,  for  the  streams  have  cut  through  them, 
exposing  the  underlying  formations.  No  evidence  of  broad  flexures 
nor  even  minor  folding  and  faulting  was  observed  in  the  natural  ex- 
posures of  the  strata.  However,  the  probability  that  a  broad  arch 
exists  in  the  southern  part  of  the  State  has  been  mentioned.  (See 
p.  59.) 

UNDIFFERENTIATED  OLIOOCENE  TO  PLEISTOCENE,   INCLUSIVE. 

The  materials  designated  '*  Undifferentiated  Oligocene  to  Pleisto- 
cene, inclusive,''  on  the  geologic  map  have  been  partly  discussed  under 
Alum  Bluff  formation  (p.  91),  and  under  Miocene  series  (pp.  97-98). 

The  bulk  of  the  deposits  previously  included  by  the  writers  and  by 
others  in  the  Altamaha  formation  and  referred  questionably  to  the 
Phocene  are  now  regarded  by  them  as  Oligocene  and  as  probably  con- 
temporaneous with  part  of  the  Alum  Bluff  formation.  (See  p.  91.) 
This  material  consists  of  irregularly  bedded,  locally  indurated  sands, 
clays,  and  gravels.  On  the  whole  the  individual  beds  are  homogen^ 
ous.  but  locally  they  are  a  heterogeneous  mixture.  The  indurated 
sands  and  the  conglomerates  contain  a  pecidiar  greenish  or  greenish- 
gray  disseminated  clay  and  are  described  as  ''gray  or  greenish  alumi- 
nous grits."     The  pebbles  are  predominantly  subangular,  many  of 
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them  lath  shaped,  and  the  sands  are  imiyersally  harsh  or  m  sharp 
angular  grains.  Feldspar  is  present  in  great  abundance,  both  as 
pebbles  and  as  semidecomposed  disseminated  grains,  and  phases  of 
the  deposits  may  be  appropriately  described  as  "feldspathic  grit." 
Calcareous  phases  are  totally  absent.  The  weathered  siuface  mate- 
riab  are  mottled  and  splotched  in  red,  yellow,  purple,  and  gray,  the 
surface  aspects  differing  in  this  respect  from  those  of  any  other 
formation  of  the  Coastal  Plain.  (See  PI.  XV,  B.)  These  striking 
^ects  are  probably  due  to  unequal  weathering,  oxidation,  and  un- 
equal distribution  of  iron  materials.  This  peculiar  surface  phase  is 
not  a  later  deposition  but  results  from  weathering,  although  in  many 
places  it  appears  to  overlie  unaltered  beds  unconformably.  The 
materials  are  very  coarse  grained;  even  at  points  100  miles  from  their 
northern  margin.  The  beds  that  have  been  locally  indurated  to  sand- 
stones, con^omerates,  and  claystones,  do  not  differ  essentially  in  com- 
position from  the  nonindiurated  materials. 

The  grit  and  sandstone  phases,  the  pecidiar  nature  of  which  at- 
tncted  the  special  attention  of  those  who  first  studied  the  terrane,  are 
typically  exposed  along  Altamaha  River  (PL  XTV,  B,  p.  91),  where 
they  appear  as  gray  or  greenish,  alimiinous  sandstones,  more  or  less 
mottled  and  stained  by  iron  oxide.  At  some  localities  pebbles  are 
embedded  in  the  sand  and  clay  matrix  and  the  whole  cemented  into 
a  conglomerate;  but  except  for  the  pebbles  these  beds  do  not  appear 
different  from  the  usual  sandstones  of  the  Alimi  Bluff  formation. 
The  percentage  of  clay  in  the  indin-ated  rock  varies  from  5  per  cent 
to  a  percentage  sufficiently  high  to  render  the  rock  an  indurated  clay 
rather  than  a  sandstone.  The  sandstones  are  generally  soft  and 
friable,  the  cementing  material  being  an  opaline  silica,  but  locally  the 
rock  is  extremely  hard.  In  places  the  sandstones  are  arkosic;  that 
is,  they  are  composed  of  quartz,  feldspar,  mica,  and  other  minerals 
originally  derived  from  igneous  rocks  and  have  their  interstices 
filled  with  clay,  the  whole  being  cemented  with  silica,  producing 
rocks  not  unlike  some  of  the  indurated  phases  of  the  Lower  Cretaceous 
strata  near  the  fall  line.  These  lithologic  peculiarities  have  been 
observed  at  widely  separated  localities  and  are  everywhere  easily 
identified,  although  entirely  devoid  of  fossils.  Except  along  Alta- 
maha River,  surface  otitcrops  are  not  abimdant.  In  the  interstream 
areas  there  are  some  small  tracts  a  few  acres  in  extent,  in  which  jut- 
ting beds  of  sandstone  15  or  20  feet  thick  form  barren  rocky  flats. 
Exposures  of  grit  or  hard  rock  are  most  conunon  in  the  northern 
part  of  the  Altamaha  upland  (see  PI.  XV,  A)  but  are  not  observed 
near  the  coast  or  near  the  Florida  boimdary  line.  It  is  believed  that 
these  isolated  exposures  are  local  indurations  only  and  do  not  form 
continuous  sandstone  beds. 
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ci  tiie  ai^gillaceous  sands  to  segregate  into  irregular  small  bodies 
which  are  subsequently  worn  smooth.  The  pebbles  vary  in  size 
from  buckshot  to  10  inches  in  diameter,  but  the  buckshot  size  is 
most  common.  They  are  composed  of  limonite  or  some  closely  al- 
lied iron  minel*al  wiUi  clay  and  sand  impurities.  They  are  round, 
tubercular,  or  irregular  in  shape,  and  have  a  slick  or  water-worn 
tppearance,  but  as  iJiere  is  not  much  evidence  of  their  having  been 
transported  by  water  their  smoothness  may  be  due  to  attrition  by 
ramdrops.  These  pebbles  were  noted  as  being  especially  abundant 
it  Stillmore,  Fitzgerald,  Douglas,  Pelham,  and  Doerun. 

The  age  of  most  of  this  material  west  of  a  line  from  Rocky  Ford 
to  Waycross  is  believed  to  be  upper  Oligocene.  East  of  that  line 
it  probably  ranges  in  age  from  Miocene  to  Pleistocene. 

MIOCENE  SEBIES. 
OBVBRAL  TEATVBMa. 

In  earlier  geologic  literature  the  Chattahoochee  and  Alum  Bluff 
formations  were  referred  to  the  Miocene.  In  fact  all  the  beds  between 
the  Vicksburg  and  the  Pliocene  or  Pleistocene  in  the  south  Atlantic 
and  eastern  Gulf  regions  were  regarded  as  belonging  to  this  series. 
However,  W.  H.  DaU  recognized  an  "old  or  subtropical  Miocene" 
and  a  "new  or  Chesapeake  Miocene."  Later*  he  referred  the 
so-called  "old  Miocene"  to  the  Oligocene.  The  Miocene  as  treated 
in  this  report  includes  only  the  deposits  formerly  designated  "new 
or  Chesapeake  Miocene,"  which  lie  between  the  Alum  Bluff  forma- 
tion and  the  Pliocene  on  Pleistocene  deposits. 

T.  W.  Vaughan  *  has  recently  made  a  paleontologic  study  of  the 
section  at  Porters  Landing,  Savannah  River,  EflSngham  County, 
and  has  correlated  the  upper  part  of  the  Miocene  there  exposed 
(«Edi8to  phase  of  Sloan  *)  with  the  Duplin  marl  of  North  Carolina, 
Mid  the  lower  part  (Marks  Head  of  Sloan)  approximately  with  the 
Calvert  formation  of  Maryland. 

Except  in  the  exposures  in  the  vicinity  of  Porters  Landing,  at 
Mount  Pleasant  Landing,  and  at  Sisters  Ferry,  it  has  not  been  possible 
with  the  available  data  to  differentiate  the  Marks  Head  and  Duplin 
marls  in  the  Savannah  River  sections,  though  doubtless  both  forma- 
tions are  represented,  at  least  from  Hudsons  Ferry  in  Screven 
County  to  Sisters  Ferry  in  Effingham  County. 

Fossils  of  Miocene  age  have  been  recognized  in  dredgings  from 
Brunswick  River  at  Brunswick,  Glynn  County,  but  they  had  been 

*U.  S.  Owl.  Surrey  BigfatMOth  Ann  Bept,  pt.  2,  pp.  329-332,  1898.  U.  8.  Nat.  Mas.  Proc.,  vol.  19, 
^•UU^  pp.  308,  304,  1S90. 

'Sefanoe, new ser.,  vol.  31,  No.  804,  pp.  833-834, 1910. 

'AcoonUos  to  Vuisluui  Um  Edisto  of  Slota  in  the  Porters  T4mcHiig  section  is  mnoh  younger  than  the 
£<Ustoof  Sloan  in  the  vicinity  of  Charieston. 
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mixed  by  the  dredging  processes  with  large  numbers  of  shells  youngd 
than  Miocene.  Limestone,  tentatively  referred  to  the  Miocene,  occuii 
on  the  Livingston  plantation,  18  miles  west  of  Brunswick,  in  Glym 
County,  and  a  calcareous  sand  of  Miocene  age  occurs  at  Owem 
Ferry,  Satilla  River,  8  miles  west  of  Woodbine,  Camden  County. 

It  is  believed  that  strata  of  Miocene  age  underlie  much  of  thi 
region  adjacent  to  the  Atlantic  coast  beneath  beds  of  younger  ag^ 
and  it  is  considered  not  improbable  that  such  strata  may  reach  « 
thickness  of  200  or  300  feet.  However,  confinnatory  evidence  si 
lacking. 

The  marine  invertebrate-bearing  beds  of  the  Miocene  which  out-« 
crop  on  Savannah  and  Altamaha  rivers  and  which  lie  buried  beneathi 
younger  deposits  in  a  zone  adjacent  to  the  coast  are  believed  to  have 
coarser  shorewUrd  phases  represented  in  the  undifferentiated  Oligo- 
cene  to  Pleistocene  deposits  indicated  on  the  map  as  a  belt  between 
the  Alum  Bluff  formation  and  the  known  Pleistocene  formations. 

TgAitipi^  HEAD  »AitT. 

Areal  distribution  and  structure. — ^The  Marks  Head  marl  has  been 
differentiated  at  and  in  the  vicinity  of  Porters  Landing,  Savannah 
River,  Effingham  County  (PL  XTTT,  p.  90),  and  is  doubtless  represented 
in  the  undifferentiated  ACocene  in  the  sections  above  Porters  Land- 
ing, at  least  as  far  as  Hudsons  Ferry,  and  in  the  sections  between 
Porters  Landing  and  Sisters  Ferry. 

The  formation  is  almost  entirely  concealed  by  younger  sediments 
and  outcrops  only  in  the  bluffs  of  streams.  For  this  reason  it  has 
had  little  or  no  influence  on  either  the  topography  or  the  soil  of  the 
region.  So  far  as  can  be  determined  from  natural  exposures,  it  lies 
almost  horizontal,  having  only  a  very  sUght  dip  southward,  probably 
not  more  than  4  feet  to  the  mile. 

StratigrapTiic  position. — ^The  Marks  Head  marl  rests  upon  the  Alum 
Bluff  formation  of  the  Oligocene,  from  which,  according  to  exposures 
on  Savannah  River,  it  is  separated  by  an  erosion  imconfonnity. 
However,  both  the  physical  and  faunal  evidence  seems  to  show  that 
the  time  interval  represented  by  this  unconformity  was  relatively 
short.  The  formation  is  overlain  unconf ormably  by  the  Duplin  marl, 
and  as  the  Marks  Head  marl  is  early  Miocene  and  the  Duplin  marl 
late  Miocene  the  unconformity  separating  them  is  important. 

Liihologic  character  and  thickness. — ^The  beds  of  the  formation 
consist  of  gray  or  brownish  compact  argillaceous  sands  containing 
largo  calcareous  nodules  and,  in  places,  of  friable  phosphatic  sands  con- 
taining shells.  The  phosphatic  sands  consist  mainly  of  quartz  grains 
with  subordinate  percentages  of  phosphate  in  the  form  of  small, 
brown  and  black,  smooth  or  water-worn  particles  of  bones  and  teethe 
disseminated  clay,  and  calcium  carbonate  in  the  form  of  shells  and 
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c&Icareous  nodules.  A  maximiim  observed  thickness  of  45  feet 
occurs  in  some  of  the  sections  in  the  vicinity  of  Porters  Landing  on 
Savannah  River. 

Pdeonidogic  character. — The  formation  has  yielded  a  relatively 
small  f auna^  the  collections  coming  chiefly  from  localities  in  the  vicin- 
ity of  Porters  Landing,  Savannah  River.  The  fossils  have  been 
studied  by  T.  W.  Vau^an,  who  says : 

llie  presence  of  Carolia  in  this  bed  suggests  Oligocene,  but  every  other  identifiable 
tpeaes  may  be  Miocene,  and  only  three  others  range  downward  into  the  Oligocene; 
nine  species  are  not  known  below  the  Miocene;  of  these  nine,  six  are  confined  to  the 
Miocene.  The  horizon  is,  therefore,  in  the  Bliocene,  while  the  presence  of  TurriUUa 
s^^poitiata  Conrad,  CaUiostoma  aphdium  Dall,  Ostrea  mawricensis  Gabb,  and  Pecten 
^arykmdicua  Wagner,  definitely  points  to  a  horizon  low  in  the  series. 

DTTPLZV  MAKL. 

Area!  distribution  and  structure. — ^The  Duplin  marl  has  been  differ- 
entiated in  the  sections  at  Porters  Landing  and  at  Mount  Pleasant 
Landing,  IJ  miles  below  Porters  Landing.  The  formation  is  doubtless 
represoitedin  undifferentiated  Miocene  beds  recognized  in  bluffs  above 
Porters  Landing  as  far  as  Hudsons  Ferry,  and  below  Porters  Landing 
potaps  as  far  as  Purisburg,  S.  C,  23  miles  above  Savannah.  The  for- 
mation has  also  been  differentiated  at  Doctortown,  at  Buzzards  Roost 
Blufi,  and  at  Bugs  Bluff  on  Altamaha  River.  The  terrane  probably 
underlies  surficial  formations  throughout  much  of  the  region  inter- 
vening between  its  exposures  on  Altamaha  and  Savannah  rivers. 

The  Duplin  strata  dip  southeastward  at  a  low  angle,  probably  not 
greater  than  3  or  4  feet  to  the  mile.  Except  in  a  few  stream  bluffs 
the  formation  is  probably  concealed  over  the  entire  area  of  its  occiu*- 
J^ce  by  siuficial  deposits,  and  for  this  reason  has  had  little  or  no  part 
in  determining  the  topographic  features  or  the  character  of  the 
soils. 

SiraHgraphic  position. — ^The  Duplin  marl  rests  unconformably  upon 
the  Marks  Head  marl,  or,  where  the  latter  is  absent,  upon  the  Alum 
Bluff  formation  of  the  Oligocene.  The  former  relations  were  ob- 
served in  sections  examined  at  and  in  the  vicinity  of  Porters  Landing, 
Savannah  River,  and  the  latter  relations  are  believed  to  obtain  in 
sections  on  Altamaha  River,  at  the  bluff  at  Doctortown,  at  Buzzards 
Boost  Bluff,  and  at  Bugs  Bluff. 

la  the  vicinity  of  Porters  Landing  the  formation  is  overlain  by 
^^JTace  deposits  of  Pleistocene  age. 

LUhdogic  character. — ^The  formation  as  exposed  on  Savannah  River 
^mainly  a  shell  marl,  consisting  of  shells  in  a  matrix  of  coarse  phos- 
ptatic  sand,  but  in  places  is  a  fine  gray  or  brown  quartz  sand  con- 
^^^m%  scarcely  any  fossils  or  calcareous  matter.  On  Savannah 
Biver  it  probably  does  not  reach  a  thickness  of  more  than  10  to  12 
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On  Altamaha  River  the  Duplin  marl  consists  of  12  or  15  feet  of 
friable,  sandy,  and  pebbly  shell  mails,  and  bluish,  compact,  fine-  ! 
grained,  argillaceous,  fossiliferous  sands.  It  overlies,  unconfonnably, 
strata  of  probable  Alum  Bluff  age  and  is  in  turn  overlain  by  undiffer- 
entiated, varicolored  sands  and  clays  which  probably  belong  in  part 
to  the  Pliocene  and  in  part  to  the  Pleistocene. 

Paleontologic  character. — ^The  Duplin  marl  has  yielded  a  faixiy 
large  number  of  species  in  Georgia,  although  much  fewer  than  in  tiM 
type  region  in  North  Carolina.  The  collections  were  made  chicfy 
at  Porters  Landing,  on  Savannah  River,  but  a  few  species  have  bean 
identified  from  Doctortown  and  from  Buzzards  Roost  Bluff,  on 
Altamaha  River.  T.  W.  Yaughan  furnishes  the  following  statement 
in  regard  to  these: 

Total  number  of  identified  species,  34  (not  counting  varieties),  30  of  which  area]flo 
at  Duplin.    The  4  species  which  have  not  been  found  there  are  as  follows: 

Pteria  colymbus  Bolten,  the  previously  known  range  of  which  was  from  the  Oaloosa- 
hatchee  Pliocene  to  Recent,  or  younger  than  the  Duplin. 

Astarte  distans  var.  floridana  Dall.  Miocene  of  Jackson  Bluff,  Fla.,  approximately 
the  Duplin  horizon. 

Phacoides  mulHlineatus  (T.  AH.)  Known  range  from  the  Miocene  of  MayrviUe, 
S.  C,  to  Recent;  from  the  Duplin  to  Recent. 

Transennella  caloosana  Dall.  Known  range  from  Bliocene  of  Jackson  Bluff,  Fla,, 
to  Pleistocene;  from  approximately  the  Duplin  to  Pleistocene. 

The  bed  whence  the  fossils  came  is  evidently  the  stratigraphic  equivalent  of  the 
Duplin  marl  of  North  Carolina. 

PLIOCENE    (?)    SERIES. 
DISTBIBT7TI0V. 

Although  the  existence  of  strata  of  Pliocene  age  in  Georgia  has  not 
been  definitely  proved,  certain  deposits  have  been  referred  with 
greater  or  lesser  degrees  of  confidence  to  this  epoch.  The  deposits  of 
the  Atlantic  and  Gulf  Coastal  Plain  to  which  the  name  Lafayette 
formation  has  been  applied  have  for  many  years  been  regarded  as  of 
probable  Pliocene  age. 

The  Lafayette  formation  is  represented  by  McGee  as  covering  the 
entire  Coastal  Plain  of  Georgia,  and  has  been  described  by  different 
investigators  from  numerous  localities  in  Georgia.  Recent  investiga- 
tions have  shown,  however,  that  many  and  perhaps  all  of  these 
correlations  were  erroneous.  Several  of  the  beds  so  referred  have 
been  foimd  to  belong  to  Cretaceous,  Eocene,  or  Oligocene  formalions 
or  to  be  the  weathered  residual  products  of  these  formations.  Terrace 
deposits  which  are  clearly  of  Pleistocene  age  have  also  been  referred 
to  this  formation. 

The  authors  have  examined  certain  remnantal  deposits  of  gravel 
on  the  divides  near  the  fall  line,  chiefly  in  the  vicinity  of  Augusta, 
Macon,  and  Columbus,  which  previous  workers  had  regarded  as 
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A.     CHARLTON    FORMATION,  ST.  MARYS  RIVER    (FLORIDA  SIDE),  1    MILE   ABOVE  TRADERS 

HILL,  CHARLTON  COUNTY. 


BEARDS  BLUFF,  ALTAMAHA  RIVER,  TATTNALL  COUNTY.  SHOWING  PROMINENT  CLAY  LAYER 
IN  THE  SATILLA  FORMATION,  OVERLAIN  BY  LOOSE  SAND. 
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belonging  to  the  Lafayette  formation.  The  authors  believe  that 
the  Lafayette  in  Georgia  is  represented,  if  at  all,  by  these  deposits,  but 
even  as  to  these  they  have  strong  doubts,  considering  it  more  proba- 
ble that  some  of  them  are  remnants  of '.the  basal  conglomerates  of 
Cretaceous  or  Eocene  formations  that  f o jmerly  overlapped  the  area, 
and  that  others  are  lenses  of  gravel  in  tM^e.  older  formations,  the 
relations  of  which  have  become  more  or  less'o^^^ured  by  weathering. 
Hieee  deposits  are  all  north  of  the  area  in  which* the  Alum  Bluff 
foraiation  is  represented  as  outcropping. 

Certain  f ossilif erous  strata  exposed  on  Satilla  and  St/Marys  rivers 
have,  on  paleontologic  evidence,  been  considered  as  probably  of 
Pliocene  age  and  are  described  under  the  name  Charlton  formation. 
These  marine  strata  probably  have  littoral  shallow-water  repreteeiitjir 
tives  in  the  undifferentiated  Oligocene  to  Pleistocene  deposits  toHhe 
north  in  Ware,  Pierce,  Appling,  and  Wayne  coimties.  (See  geologic 
map,Pl.m,  p.  52.) 

OHABLTOV  FORMATIOV. 

The  niune  Charlton  is  derived  from  Charlton 'County,  Ga.,  and  is 
applied  to  an  aigillaceous  limestone  and  clay  formation  exposed  in  the 
banks  and  bluffs  of  St.  Marys  River  from  Stokes  Ferry,  1 1  miles  south 
of  St  George,  Charlton  County,  to  Orange  Bluff,  near  Kings  Ferry, 
Fla.  (See  PI.  XVI,  A.)  From  a  study  of  the  fossil  collections  from 
the  St.  Marys  localities  T.  W.  Yaughan  has  classified  the  formation  as 
probably  Pliocene. 

Foesilif erous  marls  probably  referable  to  the  formation  have  been 
observed  on  Satilla  River  at  Burnt  Fort,  12  miles  northeast  of  Folk- 
ston,  Charlton  Coimty;  on  land  of  W.  M.  Thrift,  6  miles  easl  of 
^^okur,  Charlton  Coimty;  and  at  the  King  plantation,  6  miles  south 
of  Atkinson,  Wayne  County.  Fossils  from  the  last-named  locality 
have  been  referred  by  Aldrich  ^  and  Dall  ^  to  the  Pliocene.  General 
considerations  based  on  structure  and  on  the  lithologic  character  of  the 
materials  seem  to  justify  the  reference  of  this  marl  bed  to  the  Charlton 
formation. 

The  relations  of  the  Charlton  formation  to  the  Miocene  are  not 
definitely  known.  From  Stokes  Ferry,  where  the  top  of  the  forma- 
tion is  perhaps  30  or  35  feet  above  sea  level,  the  upper  nonconf ormable 
surface  descends  gradually  downstream  and  finally  reaches  tide  level. 
According  to  the  geologic  map  of  Florida,  by  Matson  and  Clapp,'  the 
Jacksonville  formation  (Miocene)  outcrops  at  elevations  of  50  to  100 
feet  above  sea  level  a  short  distance  south  and  east  of  St.  Marys 
River.  Beds  from  which  T.  W.  Vaughan  has  identified  Miocene 
fossils  are  exposed  at  low  tide  at  Owens  Feny,  Satilla  River,  Camden 

1  Naatihu,  vol.  24,  No.  11,  p.  131, 1911. 

*  V.  8.  Nat.  Mus.  Proc.,  vol.  46,  pp.  226, 227, 1913. 

*  Florida  Oeol.  Survey  Second  Ann.  Kept.,  1909. 
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County.  In  view  of  these  occnrrences  of  Miocene  the  Pliocene  beds 
on  St.  MaryB  River,  if  correctly  correlated,  may  occupy  an  erosion 
basin  in  Miocene  strata,  or,  if  the  latter  are  absent  beneath  them, 
they  may  rest  in  a  similar  basin  in  pre-Miocene  strata  probably 
referable  to  the  Alum  Bluff  jonuation  (Oligocene).  The  great  thick- 
ness attributed  to  the  Mloeene  at  Jacksonville,  460  feet,  and  the  fact 
that  the  Miocene  thorer  is  supposed  to  lie  unconformably  upon  the 
Vicksburg  makes  the  former  alternative  seem  the  more  probable. 
There  are  no  d^ta.  for  estimating  the  thickness  of  the  formation,  for 
only  12  or  1&  feet  of  strata  have  been  observed  in  natural  exposures. 
The  strata  are  poorly  fossiliferous,  and  it  is  difficult  to  correlate 
them  by  means  of  their  fossils.  The  formation  is  characterized  at 
two  or  three  localities  by  an  abimdance  of  ostracodes. 
,  With  regard  to  the  age  of  the  formation,  T.  W.  Vau^an  says: 

None  of  the  material  [foeails]  between  Hicks  Bluff  and  Orange  Bluff  [St.  Marys 
River]  can  be  older  than  Pliocene,  and  although  not  a  single  extinct  species  was  col- 
lected, it  may  be  Pliocene.  The  two  species  of  ostracodes  listed  by  Dr.  Bassler  from 
Rand  Landing  and  Clay  Tending  appear  to  be  Recent.  As  the  material  from  Stokes 
Ferry  seems  to  be  the  safiie  as  that  from  Rand  and  Clay  landings  it  is  probably  the 
same  age  [Pliocene]. 

QTTATEBNABY  SYSTEM. 

PLEISTOCENE  SEBIES. 

STTBDIVIKIOHB. 

The  Pleistocene  deposits  consist  of  thin  accumulations  of  sand, 
clay,  and  gravel  on  terraces  of  fluviatile  and  marine  origin.  The 
only  systematic  description  of  the  Pleistocene  of  the  Coastal  Plain 
of  Georgia  previously  given  is  that  of  McGee.*  McGee  first  studied 
the  Pleistocene  in  the  District  of  Columbia,  gave  it  the  name  Colum- 
bia formation,  and  differentiated  it  into  three  phases,  the  fluvial; 
interfluvial,  and  low-level  phases.  He  traced  the  formation  south- 
ward to  the  Mississippi  and  to  Mexico,  recognizing  the  three  phases 
in  Georgia,  and  giving  brief  general  descriptions  of  them.  Previous 
to  McGee's  studies  Lyell  and  other  observers  had  already  noticed 
successive  terraces  on  the  coast  of  Georgia,  but  had  apparently 
failed  to  recognize  their  geologic  significance. 

The  classification  given  in  the  present  report  is  based  largely  on 
topography,  and  the  formations  are  described  in  greater  detail  than 
in  McGee's  report.  The  name  Columbia  as  a  group  term  is  retained. 
The  divisions  are  as  follows: 


Satilla  fonnation: 

Marine  terrace  deposits. 
Fluviatile  deposits. 


Okefenokee  formation: 
Coastal  terrace  sand. 
Fluviatile  deposits. 


1  McOee,  W  J,  The  Lafayette  fonnation:  U.  S.  Oeot  Sonrey  Twelfth  Ann.  Kept.,  pt.  1,  pp.  384-407,  ll^^ 
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The  solution  of  the  Pleifitocene  problems  of  Georgia,  and  in  fact 
those  of  the  Atlantic  coast  region  in  general,  is  conditioned  largely  on 
a  knowledge  of  topographic  details,  which  can  not  be  acquired  until 
detailed  topographic  maps  have  been  made. 

In  Georgia  the  Pleistocene  formations  are  not  superimposed  one 
upon  the  other  but  occupy  terraces  at  different  topographic  levels. 

During  the  Okefenokee  epoch  gray  sands  and  other  sediments 
were  laid  down  on  a  terrace  plain  of  probable  marine  origin,  now 
60  to  125  feet  above  sea  level,  and  contemporaneous  fluviatile  deposits 
of  gravel,  sand,  and  loam  were  laid  down  on  the  "second"  terrace 
skirting  the  larger  rivers. 

During  the  Satilla  epoch  gray  sands  and  muds  were  laid  down  on 
a  marine  terrace,  a  flat  plain  20  to  40  miles  broad,  bordering  the 
coast  at  elevations  of  16  to  40  feet  above  sea  level,  and  corresponding 
terrace  alluvium  was  deposited  along  the  rivers. 

Although  the  available  data  are  too  incomplete  to  permit  positive 
statements,  it  is  not  improbable  that  an  older  Pleistocene  terrace 
plain  exists  west  of  and  at  a  higher  elevation  than  the  Okefenokee 
terrace.  Evidence  of  such  a  plain  is  to  be  seen  in  the  topographic 
aspect  of  the  country  along  the  Atlantic  Coast  line  Railroad  between 
Valdosta,  Lowndes  County,  and  Waycross,  Ware  Coimty;  along  the 
Atlantic  Coast  Line  Railroad  between  Pearson,  Coffee  Coimty,  and 
Waycross;  and  along  the  Southern  Railway  between  Baxley,  in 
Appling  County,  to  near  Jesup,  Wayne  Coimty.  The  general  surface 
of  the  belt  of  country  crossed  by  these  railroads  is  a  nearly  level 
plain  which  gradually  descends  toward  the  coast.  Along  the  first- 
mentioned  railroad  there  is  a  descent  from  an  elevation  of  215  feet 
at  Valdosta  to  140  feet  at  Waycross;  along  the  second  there  is  a 
descejit  from  206  feet  at  Pearson  to  140  feet  at  Waycross;  and  along 
the  third  a  descent  from  206  feet  at  Baxley  to  155  feet  at  Odimi. 

The  northern  part  of  Effingham  and  the  southern  parts  of  Screven 
and  Bulloch  counties  also  present  the  aspect  of  a  plain  similar  to  the 
Okefenokee  plain. 

OOLUXBZA  O&OXJP. 
OKBPBNOKBB  FORMATION. 

DutribuHan  and  character.— The  name  Okefenokee  is  derived  from 
Okefenokee  Swamp,  a  great,  swampy  tract  in  southern  Georgia 
covering  parts  of  Charlton,  Ware,  and  Clinch  coimties.  The  swamp 
occupies  a  portion  of  the  plain  on  which  wore  laid  down  the  deposits 
under  consideration.  The  Okefenokee  formation  consists  in  part  of 
coastal  terrace  deposits  and  in  part  of  river  terrace  or  fluviatile 
deposits.  During  its  deposition  there  was  probably  a  depression  of 
the  land,  the  coast  line  being  perhaps  40  to  75  miles  west  of  its  present 
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position.  Coastal  sands  and  probably  other  sediments  were  lidd 
down  as  a  terrace,  and  contemporaneous  fluviatile  terraces  were 
formed  along  the  larger  rivers  as  far  as  the  fall  line.  The  coastal 
terrace  formed  during  this  period  is  a  flat  plain  20  to  40  miles  wide, 
which  varies  in  elevation  from  60  to  about  125  feet  above  sea  level 
and  is  covered  with  gray  and  white  quartz  sands.  The  river  terraces 
lie  50  to  100  feet  above  low-water  level  and  form  prominent  topo- 
graphic features  along  Savannah,  Ocmulgee,  and  CJhattahoochee 
rivers.  The  river-terrace  deposits  consist  of  sands  and  gravels  of 
fluviatile  or  fluvioestuarine  origin.  The  two  types  of  deposits  will 
be  described  separately. 

Goastal  terrace  deposits. — The  coastal  terrace  phase  of  the  format 
tion  is  represented  principally  by  a  thin  deposit  of  gray  sand  which 
covers  the  Okefenokee  plain.  The  age  of  the  formation  is  deter- 
mined by  its  physiographic  position  and  not  by  fossils,  for  none  oi 
these  have  been  foimd.  The  western  boimdary  of  the  plain  is  marked 
approximately  by  a  line  extending  from  near  Sisters  Ferry  on  Savan- 
nah River,  or  Clyo,  southeastward  through  the  northern  part  of 
Bryan  Coimty,  to  about  3  miles  north  of  Ludowici,  Liberty  County; 
thence  to  Jesup,  and  along  the  Atlantic  Coast  Line  Railroad  to  near 
Waycross,  Ware  Coimty;  and  thence  to  the  western  boimdary  of  the 
Okefenokee  Swamp.  The  plain  includes  the  Okefenokee  Swamp  and 
the  towns  of  Folkston,  Jesup,  Ludowici,  and  Hinesville.  Its  eastern 
boundary  is  marked  by  an  escarpment  20  to  40  miles  from  the  coast, 
which  separates  it  from  the  first  or  SatiUa  terrace.     (See  fig.  1,  p.  29.) 

The  most  conspicuous  deposit  on  the  plain  referable  to  this  period 
is  gray  sand.  Red  and  yellow  sands  containing  thin  clay  layers 
and  pebble  beds  imderlie  the  surface  sand  and  are  doubtless  in  part 
Pleistocene.  The  marine  terrace  deposits  of  the  Okefenokee  forma- 
tion are  not  in  contact  with  any  formation  older  than  Pliocene  and 
Miocene.  On  the  west  the  sand  of  the  Okefenokee  plain  merges 
into  the  surficial  sand  of  a  higher  plain,  and  the  two  can  not  every- 
where be  sharply  discriminated.  Swampy  flats  traversed  by  small 
creeks  and  underlain  by  muds  probably  belonging  to  this  epoch  of 
the  Pleistocene  occur  in  the  plain. 

The  gray  surface  sand  is  composed  almost  entirely  of  subangular 
quartz  particles,  probably  derived  from  the  older  formations  of  the 
Coastal  Plain.  On  the  whole,  the  sand  is  perhaps  finer  in  texture 
and  lighter  in  color  than  the  upland  sands  to  the  west.  At  the  sur- 
face it  is  loose,  incoherent,  and  structureless,  but  in  depth  it  shows 
faint  lines  of  stratification  and  current  bedding.  At  a  few  localities 
it  is  white  at  the  surface  and  darker  colored  beneath,  the  white 
phase  having  been  formed  by  leaching  and  not  as  a  separate  deposit. 
A  notable  occurrence  of  white  sand  lies  along  the  railroad  between 
Ludowici  and  Darien  Junction. 
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In  the  Okefenokee  Swamp  the  only  deposits  known,  aside  from 
the  recent  peaty  accumulations,  are  white,  yellow,  brown,  and  black 
sands — ^the  dark  colors  being  due  to  organic  matter.  The  sand  is 
in  places  indurated,  probably  by  a  cement  of  iron  oxide.  This  is  the 
so-called  hardpan  of  this  area. 

The  thickness  of  the  sand  is  small,  probably  averaging  less  than 
10  feet  over  the  whole  plain.  Good  exposures  appear  at  Folkston, 
^rfiere  the  average  thiclmess  is  6  or  8  feet,  with  local  accumulations 
reaching  20  feet;  the  sand  is  gray,  almost  white  at  the  sinface,  and 
li^t  yellow  beneath.  At  other  places  over  the  plain  its  thickness 
varies  from  2  to  15  feet. 

The  plain  which  the  Okefenokee  covers  is  in  general  flat  and 
almost  featureless.  Some  of  the  larger  streams  traversing  the  plain 
have  bluffs  30  or  40  feet  high,  but  these  are  exceptional.  The  ero- 
sive i)ower  of  rain  water  is  lessened  by  the  porous  sand,  and  ravines 
and  gullies  are  rare.  The  main  streams  have  few  tributaries.  The 
plain  is  dotted  with  cypress  ponds  and  swamps  due  to  original 
inequalities  in  the  land  surface.  Locally  the  sand  has  been  heaped 
into  low  ridges  and  hills,  some  of  which  may  have  been  factors  in 
determining  the  courses  of  streams. 

As  may  be  inferred  from  the  lithologic  description  given  above 
little  can  be  said  regarding  the  structure  of  this  formation.  It  con- 
forms to  the  low  seaward  slope  of  the  Okefenokee  plain  and  varies 
in  elevation  from  60  to  125  feet  above  sea  levd. 

FluviatUe  terrace  deposits. — ^Bordering  the  large  rivers  of  the  Coastal 
Plain  of  Georgia  are  remnants  of  a  plain  higher  than  the  ''second 
bottoms"  or  Satilla  plain  and  50  to  200  feet  lower  than  the  general 
upland  of  the  region.  It  is  believed  that  the  deposits  laid  down  on 
thfe  plain  are  contemporaneous  with  the  coastal  deposits  of  the 
Okefenokee  formation.  While  the  coastal  portion  of  the  Okefenokee 
terrace  plain  was  being  cut  and  the  gray  sands  and  other  deposits 
were  bdng  laid  down  upon  it,  the  terraces  bordering  the  present 
river  valleys  and  their  accompanying  deposits  were  being  formed, 
either  by  the  waves  along  the  borders  of  reentrant  estuaries,  or  by 
the  meandering  of  the  rivers  in  the  parts  of  the  valleys  not  sub- 
mwged.     The  river  terraces  coalesce  with  the  coastal  terrace. 

The  river-terrace  plains  lie  50  to  125  feel  above  the  present  rivers. 
Immediately  subsequent  to  their  formation  the  fluviatile  portions  of 
the  Okefenokee  plain  filled  the  valleys  from  side  to  side,  having 
widths  varying  from  1  to  10  miles;  into  these  ancient  plains  the 
rivers  have  intrenched  themselves,  forming  yomiger  plains  at  the 
levels  of  the  Satilla  plain  and  of  the  Recent  flood  plain.  The  cutting 
of  these  younger  plains  has  destroyed  all  but  remnants  of  the  original 
Okefenokee  plain. 
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The  fluviatile  deposits  of  the  Okef enokee  formation  overlie  in  turn 
all  the  older  formations  of  the  Coastal  Plain,  from  the  Cretaceous  to 
the  Pliocene.  The  materials  have  been  derived  in  part,  perhaps 
chiefly;  from  these  older  formations,  and  in  part  from  the  rocks  of  the 
Piedmont  Plateau  north  of  the  Coastal  Plain.  On  accoimt  of  litlio- 
logic  similarity  it  is  in  places  difficult  to  distinguish  between  the  ter- 
race deposits  and  the  underlying  older  formations.  However,  a 
gravel  bed  is  generally  present  at  the  base  of  the  terrace  deposits, 
and  imconformable  rdations  to  the  older  deposits  appear  wherever 
there  are  clean-cut  exposures. 

The  deposits  consist  chiefly  of  red  argillaceous  sands,  in  places 
pebbly,  and  coarse  gravels.  (See  PI.  XVII,  A.)  Clay  beds  are  few 
and  the  formation  lacks  the  distinctive  alluvial  character  of  the  lower 
terrace  and  flood-plain  deposits.  Along  some  of  the  streams  a  gray, 
incoherent,  rather  pure  sand  seems  to  be  the  only  deposit.  Near  the 
fall  line  the  deposits  show  clearly  that  they  have  been  derived  in  large 
part  from  the  crystalline  rocks  of  the  Piedmont  Plateau,  but  farther 
south  the  formations  of  the  Coastal  Plain  have  contributed  a  major 
portion  of  the  materials.  Along  Withlacoochee,  Alapaha,  and  Och- 
lockonee  rivers  the  detritus  has  been  derived'  entirely  from  the 
formations  of  the  Coastal  Plain.  The  formation  is  usually  unconsoli- 
dated, but  at  a  few  places  contains  local  beds  of  gravel  cemented  by 
iron  oxide.  The  pebbles  are  chiefly  quartz  and  quartzite,  but  a 
subordinate  percentage  are  limestone,  flint,  and  limonite. 

At  a  munber  of  localities  on  the  Okefenokee  plain  there  are  sur- 
ficial,  brown-gray,  loose,  incoherent  sands  which  differ  in  their  physical 
appearance  and  lithologic  characters  from  the  red  loams  and  gravels 
forming  the  terrace  deposits,  and  which  resemble  closely  the  gray  sand 
of  the  upland.  Conspicuous  accumulations  of  such  sands  were  noted 
at  Montezimia,  Bainbridge,  Fort  Gaines,  Dublin,  and  Lumber  Qty. 
(See  PI.  XVII,  B.)  Some  of  these  deposits  are  in  the  form  of  lulls 
and  are  probably  of  wind-dime  origin;  they  may  have  been  formed 
subsequent  to  the  elevation  of  the  terrace  plain.  At  other  localities 
the  gray  sands  appear  to  be  water-laid  sediments  which  rest  directly 
upon  the  older  formations,  forming  a  thin  uniform  mantle  over  the 
plain. 

The  formation  is  thin,  not  exceeding  50  feet  in  thickness  at  any 
place  and  being  usually  much  less  than  20  feet.  The  greatest  thick- 
ness was  noted  near  the  fall  line. 

Except  for  fragments  of  silicified  wood  found  at  Fort  Gaines  and 
for  fossils  in  limestone  and  flint  pebbles  derived  from  the  underlying 
Tertiary  beds  no  fossils  are  known  in  this  formation. 

The  deposits  are  confined  to  comparatively  level  plams  paralleling 
the  rivers.  The  plains  were  originally  1  mile  to  10  miles  in  width; 
but  the  deposits  have  been  so  largely  removed  by  subsequent  erosion 
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A.    EXPOSURE  OF  PLEISTOCENE  TERRACE  GRAVEL  (OKEFENOKEE  FORMATION)  IN  COLUMBUS- 
LUMPKIN  ROAD.  CHATTAHOOCHEE  COUNTY,  11   MILES  SOUTH  OF  COLUMBUS. 


A  SAND  USED  IN  THE  MANUFACTURE  OF  GLASS  (PROBABLY  BELONGING  TO  THE  OKEFENOKEE 
FORMATION),  2  MILES  NORTHEAST  OF  LUMBER  CITY.  ON  THE  NORTH  SIDE  OF  LITTLE  OCMULGEE 
RIVER. 


Digitized  by 


Google 


Digitized  by 


Google 


GBOLOGT.  107 

th^t  tiim  total  area  is  relatively  small.  They  are  confined  princi- 
piDj  to  the  courses  of  Chattalioochee,  Flint,  Ocmulgee,  Oconee, 
AltAmaha,  Ogeechee,  Savannah,  Ochlockonee,  Withlacoochee,  Little, 
and  Alapaha  rivers. 

At  a  few  localities  the  terrace  forms  conspicuous  topographic  fea- 
tures. The  business  portion  of  Macon,  a  part  of  the  residence  por- 
tion of  Oohunbus,  the  cities  of  Fort  Gaines,  Albany,  Liunber  City,  and 
parts  of  Augusta  are  built  on  this  terrace. 

In  detail  the  surface  of  the  terrace  is  nearly  level,  the  only  undula- 
tions being  due  to  sand  heaps.    The  v^etation  is  more  luxuriant 
and  the  soil  generally  more  fertile  than  on  the  interstream  uplands. 
The  approximate  elevations  of  the  second  or  Okefenokee  terrace 
pWn  above  sea  level  at  the  fall  line  are: 

Elevations  on  Okeftnohee  terrace  plain  at  fall  line. 


Rhrer. 

Terrace 
pUin. 

AvQSta 

Feet. 
9S 
215 
279 
WOT 
190 

Feet. 
200 

SESS^ 

290 

ifaM^....::::::::::;::::::.: :..:::::::::::::.::..:...::....:....:.:... 

355 

FU&tRivwftt^dlltnA 

380r 

cotambw!.!?.^™;;::::::::::::::::::::::::::;:::::::::^ 

800  to  325 

From  the  fall  line  the  river  terraces  gradually  descend  and  merge 
into  the  coastal  sand  plains  bordering  the  seacoast. 


SAHLLA  rORMATION. 


Deposition. — ^The  name  Satilla  is  derived  from  SatiUa  River,  Ga., 
uid  is  applied  to  the  latest  Pleistocene  deposits  of  the  State.  These 
deposits  are  typically  developed  along  either  side  of  Satilla  River  in 
Camden  and  Charlton  coimties.  The  shore  line  during  their  deposi- 
tion was  parallel  to  the  present  Atlantic  coast,  but  stood  20  to  30 
infles  farther  inland.  The  greater  parts  of  Camden,  Glynn,  and 
Cliatham  coimties,  all  of  Mcintosh  County,  the  southern  part  of 
Bryan  County,  and  the  eastern  part  of  Liberty  County  were  sub- 
nierged  and  the  valleys  of  the  larger  rivers  were  inundated  to  imde- 
tennined  distances  inland.  Two  types  of  deposits,  coastal  marine 
deposits  and  fluviatile  or  river  terrace  deposits,  were  formed. 

Coastal  terruce  deposits. — ^The  coastal  deposits  lie  upon  a  wave-cut 
terrace  which  extends  20  to  30  miles  back  from  the  present  ocean  at 
elevations  of  15  to  40  feet  above  sea  level.  The  western  limit  of  this 
terrace  or  plain  is  marked  by  the  high  sand  ridge  east  of  Folkston, 
Charlton  County,  and  by  the  escarpment  at  Waynesville  and  Mount 
Pleasant,  Wayne  Coimty,  and  at  Walthoursville,  Liberty  County. 
North  of  Liberty  Coimty  the  escarpment  is  not  so  pronounced  as  it 
is  to  the  southward,  and  owing  to  the  lack  of  topographic  maps  it 
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has  not  been  traced  in  detail;  however,  it  probably  passes  close  to 
Clyde,  Bryan  County,  Meldrim,  Effingham  County,  and  Meinhard, 
Chatham  County.  This  terrace  is  referred  to  in  this  report  as  the 
"first  marine  terrace"  or  "first  Pleistocene  plain"  and  is  not  to  be 
confused  with  the  Recent  analogous  plain  now  in  process  of  forma- 
tion as  sand  beaches  and  tide  marshes. 

The  deposits  on  the  Satilla  plain  rest  unconformably  upon  Phocene 
or  Miocene  strata,  concealing  the  latter  from  view  except  where  ex- 
posed along  stream  bluffs  and  banks.  No  sharp  distinction  can  be 
drawn  between  the  latest  Pleistocene  and  the  Recent  deposits. 

The  relative  age  of  the  formation  with  respect  to  the  older  Okefe- 
nokee  formation  is  determined  by  its  topographic  position  and  not 
by  its  stratigraphic  sequence  or  its  paleontologic  character. 

The  formation  consists  of  greenish  and  bluish  marine  clays;  gray, 
white,  and  yellow  sands;  and  thin  layers  of  graveL  None  of  the 
deposits  are  consolidated. 

The  clays  are  fine  textured  and  appear  to  have  been  deposited  as 
muds  in  lagoons  or  tidal  marshes.  They  are  calcareous  in  places  and 
contain  oyster  shells  and  white  calcareous  nodules,  disseminated,  de- 
cayed vegetation,  stumps  of  trees,  and  bones  of  animals.  Gypsum 
crystals  were  noted  at  Savannah  and  at  Colerain  Bluff  on  St.  Marys 
River  in  Camden  County.  The  days  are  usually  massive  and  show 
few  traces  of  lamination  or  bedding.  They  are  imderlain  by  sands 
and  often  by  thin  beds  of  well-rounded  quartz  pebbles,  apparently 
of  beach  origin.  The  sands  cover  the  greater  part  of  the  plain  and 
form  low  bluffs  on  the  coast.  At  the  surface  they  are  gray  or  white, 
becoming  yellowish,  brownish,  or  even  black  at  depths,  the  color  being 
due  to  iron  oxide  and  disseminated  organic  matter.  They  are  com- 
posed almost  entirely  of  sharp,  angular,  quartz  grains,  and  are  per- 
haps, on  the  whole,  finer  than  the  gray,  surficial  sands  of  the  higher 
plains;  small  amounts  of  mica  and  black  sand,  magnetite,  ilmenite, 
and  other  black,  silicate  minerals  were  noted.  The  sands  show  evi- 
dences of  stratification  and  cross-bedding,  and  contain  shells  or  prints 
of  shells;  at  a  few  places,  as  at  the  bluff  near  Crescent,  Mcintosh 
County,  they  are  slightly  indurated  by  iron-oxide  cement. 

The  sands  and  clays  are  closely  associated  and  are  contemporaneous 
deposits. 

The  maximum  thickness  of  the  deposits  is  perhaps  not  more  than 
50  feet  and  the  average  not  more  than  15  feet.  A  thickness  of  22 
feet  of  clay  has  been  observed  near  Savannah  and  20  feet  of  sand 
appears  at  Crescent.  At  Rose  Bluff,  Ha.,  opposite  St.  Marys,  the 
bluff,  which  at  low  tide  is  45  feet  high,  exposes  Pleistocene  strata 
referable  to  this  formation  from  base  to  top. 

The  formation  is  fossiliferous  and  in  this  respect  is  in  contrast  U) 
the  older  and  topographically  higher  Okefenokee  formation.    Shells, 


Digitized  by 


Google 


GEOLOGY. 


109 


mostlj  living  species,  are  common  in  places;  remains  of  mammals, 
including  megatherium,  tapir,  horse,  mammoth,  beaver,  deer,  and 
cetacea,  sharks'  teeth,  and  the  remains  of  a  species  of  crocodile 
are  also  fomid.  Buried  stimips  have  been  observed  at  many  places, 
but  no  other  plant  remains  of  paleontologic  value  have  been  discov- 
ered. 

Bones  and  teeth  obtained  from  the  dredgings  at  Brunswick  were 
studied  by  J.  W.  Gidley,  of  the  Smithsonian  Institution,  who  says: 

llie  materials  from  Brunswick,  Ga.,  consist  for  the  most  part  of  fossil  fragments  of 
yuiom  Tnammals  and  fishes  representing  species  of  early  Pleistocene  age.  The 
^nrb'  teeth,  however,  probably  represent  Eocene  and  Miocene  species.  The  recog- 
niable  genera  and  species  are  as  follows: 

MAMMALS — Continued . 
A  cervuline,  probably  belonging  to  the 

genus  Cervus. 
Tapirus  haysii  Leidy. 

FI8HBB. 

Garcharodon,  Galeocerdo,  and  Lamna. 

Sting-ray — Fastinaca  sp. 

The  sharks'  teeth  represent  several  species 

of  the  genera  Oarcharodon,  Galeocerdo, 

and  Lamna. 

refulxb. 
GrocodiluB  sp. 

The  ^'Eocene  and  Miocene  species"  may  be  detiital  material  rede- 
posited  diu-ing  the  Pleistocene. 

A  collection  of  shells  was  made  at  Rose  Bluff;  Fla.,  opposite  St. 
Marys,  Camden  County,  from  which  the  foDowmg  forms  were  deter- 
mined by  T.  W.  Vaughan: 


Equus  fratemus  Leidy. 

Equus?  complicatus  Leidy. 

EquuB?  tau  Owen  (or  more  probably  an 

mideecribed  species). 
Mimmut  floridanum  (Leidy). 
Phyeeter?  vetus  Leidy  or  Physeterula? 

neohoicus. 
Megatherium  sp.  probably  M.  america- 

num. 
Gaetoroides  ohioticus. 
Bison  ?  bison  Linn. 


Mulinia  lateralis  (Say). 
Ter^ia  dislocata  Say. 
Olivella  mutica  Say. 
Ntaaa  acuta  Say. 
Turbonilla  sp. 
Neverita  duplicata  Say. 
Natica  pusilla  Say. 
Sigaretus  perepectivus  Say. 
Kucula  proxima  Say. 
Area  uicongrua  Say. 
Ostrea  viiginica  Gmel. 

Sir  Charles  Lyell/  who  visited  several  localities  along  the  coast  of 
Georgia^  notes  finding  the  tooth  of  a  Mylodon  and  the  grinder  of  a 
mastodon  at  Heyners  Bridge,  12  miles  south  of  Savannah;  he  also 
mentions  finding  the  remains  of  M^atherium  in  the  old  Brunswick 
Canal  and  on  Skidaway  Island.    Lyell  suggests  that  the  deposits  are 

1  Travels  In  North  America,  Tol.  1,  pp.  103, 164, 1S45. 


Anomia  sumplex  Orb. 

Phacoides  multilineatus  (T.  <k  H.). 

Divaricella  quadrisulcata  Orb. 

Cardium  robustum  Solander. 

Tellina  (Angulus)  sayi  Beshayes. 

Strigilla  flezuosa  Say. 

Donax  foesor  Say. 

Donax  variabilis  Say  ?  yoimg. 

Ervilia  concentrica  Gould. 

Labiosa  canaliculata  Say. 
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of  fluviomarine  origin  and  that  the  bones  of  the  mammals  were  car- 
ried down  by  streams. 

Oyster  shells  are  fomid  in  the  clay  deposits  west  of  Savannah,  in 
clay  in  the  western  part  of  Glynn  County,  in  the  clay  terrace  border- 
ing St.  Marys  River,  and  elsewhere.  Lai^e  bones  of  mammals  have 
been  found  at  Whiteoak,  Camden  Coimty. 

The  time  that  has  elapsed  since  the  emergence  of  the  Satilla  plain 
from  below  sea  level  has  been  relatively  short  and  erosion  has  affected 
only  slightly  the  appearance  of  the  surface.  The  plain  is  very  flat 
and  comprises  great  stretches  of  swamp  land.  In  places  on  the  plain 
there  are  low  ridges  of  sand,  probably  of  beach  and  wind-dune  origin, 
although  some  such  ridges  may  have  existed  as  banks  or  islands  pre- 
vious to  the  emergence  of  the  plain  above  sea  level.  The  day  flals 
probably  represent  the  sites  of  old  marshes  and  shallow  estuaries  and 
straits. 

If  the  coast  region  were  uplifted  15  or  20  feet  above  its  present 
elevation,  a  plain  now  submerged  beneath  the  ocean  waters  would 
appear  as  an  emerged  terrace  lying  east  of  and  parallel  to  the  Satilla 
terrace  and  separated  from  it  by  an  escarpment.  This  plain  would 
be  analogous  to  the  Satilla  plain  in  all  its  essential  features. 

FluvicUUe  ienuce  deposits. — ^The  fluviatile  deposits  of  the  epoch 
form  low  terraces  along  the  larger  rivers  of  the  Coastal  Plain.  They 
consist  of  unconsolidated  sands,  clays,  and  gravels  which  merge  coast- 
ward  into  the  marine  or  fluviomarine  deposits. 

The  river  terraces  of  the  Satilla  formation  are  comparatively  flat 
plains,  lying  10  to  60  feet  above  the  rivers  and  varying  in  width  from 
a  few  yards  to  10  miles.  They  extend  from  the  fall  line  southward  and 
eventually  merge  into  the  marine  terrace  plain  of  the  same  formation. 
The  greatest  width  is  along  the  lower  course  of  Savannah  River,  but 
the  river  is  cutting  into  this  original  terrace  and  forming  the  recent 
alluviimi.  A  distinction  is  made  between  the  Satilla  terrace  and  the 
Recent  flood  plain. 

The  Satilla  formation  overlies  Cretaceous  and  Tertiary  formations 
unconformably.  It  varies  in  elevation  above  sea  level  from  about 
300  feet  at  the  fall  line  to  20  or  30  feet  where  it  merges  into  the  coastal 
deposits.  Its  thickness  does  not  generally  exceed  10  or  20  feet  but 
attains  40  feet  in  places. 

lithologically  the  deposits  vary  considerably  on  the  different 
rivers.  On  the  whole  they  are  distinctly  fluviatile  or  alluvial,  con- 
sisting of  clay  (PI.  XVI, -B,  p.  100),  sands,  and  gravels,  generally  w^" 
consohdated,  and  without  regular  bedding.  The  materials  have  been 
derived  in  part  from  the  adjacent  older  formations  of  the  Coastal  Plain, 
and  in  part  from  the  rocks  of  the  Piedmont  Plateau  to  the  northward. 
Sand  heaps,  probably  wind  accimiulations,  were  noted  at  a  numb^ 
of  places  on  this  terrace. 
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Hie  rirei^terrace  deposits  contain  little  of  paleontologic  interest. 
A  few  maiTiTnalian  bones  were  found  at  the  base  of  the  deposits  on 
St.  Maiys  and  Suwannee  rivers,  and  a  few  fragments  of  silicified  wood 
liave  been  observed. 

BEOENT   SERIES. 

The  Recent  deposits,  or  those  formed  since  the  close  of  the  Pleisto- 
cene or  the  uplift  of  the  Satilla  or  latest  Pleistocene  terrace  and  now 
in  the  process  of  formation,  consist  of  (1)  marsh  and  tide-swamp 
muds;  (2)  beach  and  dune  sands;  (3)  river  flood-plain  deposits;  (4) 
interstream  swamp  deposits;  (6)  certain  terrigenous  deposits  semi- 
alhvial  in  character. 

The  processes  by  which  the  Satilla  terrace,  with  its  accompanying 
deposits,  was  formed  are  being  repeated  at  the  present  time  along  the 
coast.  The  Recent  terrace  thus  being  formed  is  largely  submarine. 
Beach  sands  are  being  laid  down  on  the  ocean  front,  sands  and  clays 
are  being  deposited  in  the  estuaries,  and  muds  are  being  deposited  in 
the  marsh  and  tide-swamp  lands.  In  the  absence  of  accurate  maps 
the  area  of  marsh  and  tide-swamp  land  along  the  coast  may  be 
roughfy  estintiated  at  400  square  miles.  Though  observations  have 
not  been  made  at  many  localities,  it  may  be  said  that  the  thickness 
of  the  Recent  deposits  in  the  area  inundated  by  the  tides  probably 
does  not  exceed  6  feet.  The  composition  of  the  muds  is  indicated  by 
the  following  analysis  of  a  sample  from  St.  Simons  Island,  collected 
by  S.  W.  McCallie  and  analyzed  by  Edgar  Everhart. 

AruUyns  of  mud  from  St.  Simons  Island. 

Moisture  at  100**  C 4. 62 

Lo88  on  ignition 9. 94 

Soda  (NajO) 3.06 

PotMh(K,0) 1.13 

Lime(C^) 40 

Magnesia  (MgO) 1.28 

Alumina  (AljOj) 13. 67 

Ferric  oxide  (FejO,) 4.86 

Titanium  dioxide  (TiOj) 1.01 

Sulphur  trioxide  (SO,) 24 

Phosphorus  pentoxide  (PaOj) 22 

Chlorine  (a) 1.77 

SiHca(SiOa) 57.95 

100.15 

In  places  the  Satilla  terrace  is  separated  from  the  Recent  terrace 
by  bluffs  10  to  15  feet  high,  and  at  other  localities  the  two  merge  into 
«ach  other. 

The  Recent  allnvium  along  the  Coastal  Plain  streams  consists 
mainly  of  sand,  although  along  the  lower  courses  of  Altamaha  and 
Savannah  rivers  some  clays  are  being  deposited.    The  deposits  of 
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this  class  are  of  small  extent;  along  some  of  the  streams  the  only 
Recent  deposits  are  accumulations  of  sand  in  the  form  of  bars. 

In  the  southeastern  part  of  the  Coastal  J^lain  of  Georgia  are  numer- 
ous swamps  ranging  in  size  from  a  single  acre  to  the  immense  tract 
known  as  OkefenoJ^ee  Swamp.  Peaty  accumulations  or  decayed 
plant  matter  with  more  or  less  silt  and  sand  are  being  formed  m  these 
swamps.  In  the  Okefenokee  Swamp  accumulations  of  peat  4  feet 
thick  have  been  observed.  Some  of  the  swamp  areas  are  densely 
wooded  and  have  been  the  roosting  places  of  birds  for  perhaps  cen- 
times, and  a  phosphatic  muck  is  being  slowly  formed  from  their  dung 
and  dead  bodies. 

Sand  deltas  or  plains  of  semialluvial  character  form  another  type 
of  Recent  deposits.  In  the  northern,  hilly  part  of  the  Coastal  Plain 
erosion  has  been  very  active  because  of  the  loose,  unconsoKdated 
character  of  the  formations;  and  at  certain  localities,  especially  where 
the  forests  have  been  cut  away,  deep  gullies  have  been  formed.  Every 
torrential  rain  moves  large  quantities  of  sand  which,  on  account  of 
overloading,  is  deposited  along  the  beds  of  the  small  creeks,  forming 
so-called  ''sand  streams,''  or  is  spread  out  at  the  mouths  of  gullies, 
forming  small  subaerial  deltas.  The  best  example  of  this  type  is  at 
the  huge  gullies  or  ''caves"  west  or  Lumpkin,  Stewart  County. 

SUBFICIAL  GBAY  SANDS  OF  THE  TTPLAND. 

Surficial  grayish  or  brownish,  incoherent  quartz  sands  cover  large 
portions  of  the  interstream  uplands  of  the  Coastal  Plain  of  Greorgia  at 
elevations  higher  than  the  Pleistocene  terrace  plains.  Because  of  the 
sterility  of  the  soils  which  these  sands  produce  and  their  influence  on 
the  topography  and  tree  growth,  they  attract  the  attention  even  of 
those  not  interested  in  geology.  The  sands  are  not  everywhere  of  the 
same  origin.  Much  of  the  sand  is  residual  and  can  not  be  referred  to 
any  one  geologic  period  or  formation.  However,  in  places  there  are 
wind-blown  accumulations,  and  at  long  intervals  marks  of  stratification 
can  be  detected.  In  this  report  no  attempt  has  been  made  to  sub- 
divide or  to  map  these  sands;  a  part  of  such  mapping,  indeed,  would 
fall  within  the  province  of  a  soil  siu^ey. 

The  gray  sands  are  of  particular  importance  owing  to  their  efficacy 
in  checking  rapid  run-off  and  in  absorbing  rainfall  and  by  this  means 
increasing  the  underground-water  supplies.  They  consist  chiefly  of 
crystalline  quartz  and  nowhere  contain  sufficient  clay  to  render  them 
coherent.  A  number  of  samples  were  examined  microscopically  ancf 
were  found  to  contain,  in  addition  to  the  quartz  grains,  small  pef" 
centages  of  clay,  some  limonite  and  allied  iron-oxide  minerals,  and 
very  small  amounts  of  minerals  such  as  mica,  magnetite,  ilmenite, 
feldspar,  and  rutile  that  are  conunon  to  igneous  rocks.  The  clay 
content  rarely  exceeds  3  per  cent;  the  limonite  occurs  as  a  coating 
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oyer  the  quartz  grains  and  in  places  gives  the  sand  a  jellowish  or 
brownish  appearance. 

On  the  whole,  the  gray  sands  are  uniformly  fine  in  texture.  Sands 
from  several  localities  each  passed  40  to  60  per  cent  through  a  40- 
jnesh  sieve,  their  texture  at  any  particular  locality  depending  on  the 
character  of  the  formations  from  which  they  were  derived.  In  all  of 
the  more  notable  deposits  the  quartz  grains  are  for  the  most  part 
subangular.  In  color  the  sands  are  dull  gray  or  white  at  the  surface, 
but  at  varying  depths  they  become  yellowish  or  darker,  and  the 
darker  basai  sands  grade  downward  into  the  underlying  unweathered, 
argillaceous,  sandy  formations.  Pebbles  are  not  common,  though 
small  weU-rounded  to  angular  quartz  pebbles,  and  small  brown  or 
black  iron-oxide  nodules  were  observed  at  several  localities.  Not- 
withstanding the  diverse  origin  and  the  slight  differences  that  have 
been  noted  from  place  to  place,  the  sands  are  in  the  main  imiform  in 
texture,  color,  and  composition. 

In  thickness  the  gray  sands  range  from  a  few  inches  to  a  maximum 
of  30  feet.  Their  greatest  thickness  where  apparently  residual  occiub 
at  the  sand  pits  near  Howard,  Taylor  County,  the  maximum  being  30 
feet.  At  other  localities  along  the  fall  line  10  to  25  feet  of  sand  has 
been  observed,  but  over  much  of  the  sand-hill  region  the  thickness 
does  not  exceed  5  to  6  feet.  Over  the  Alum  Bluff  formation  and  later 
OHgocene  beds  the  average  depth  of  the  sands  where  residual  is 
probably  2  to  4  feet,  but  there  are  local  accumulations  of  torrential 
or  eoUan  origin  that  reach  10  to  25  feet.  In  the  western  part  of  the 
Coastal  Plain,  principally  in  the  part  underlain  by  the  Vicksburg  forma- 
tion, and  in  scattered  smaller  areas  in  other  parts  of  the  upland  r^on, 
the  gray  sands  are  either  absent  or  very  thin. 

The  surficial  sands  are  present  as  a  thin  mantle  over  parts  of  the 
upland  region  from  the  fall  line  on  the  north  to  the  Florida  State 
line  on  the  south.  To  the  southeast,  within  50  or  75  miles  of  the 
Atlantic  coast,  they  merge  into  the  Uthologically  similar  sands  which 
cover  the  Okefenokee  terrace  plain.  The  sands  are  imequally 
distributed  over  the  upland  and  are  notably  absent  from  certain 
areas.  Their  most  conspicuous  development  is  in  the  region  of  the 
faD  line,  chiefly  over  the  area  underlain  by  Lower  Cretaceous  strata; 
they  are  also  well  developed  over  the  region  underlain  by  the  Alimi 
Bluff  formation  and  later  OUgocene  beds  in  the  eastern  and  south- 
eastern parts  of  the  Coastal  Plain.  Among  upland  areas,  where  the 
sands  are  nearly  or  entirely  absent,  are  certain  areas  in  Burke,  Wash- 
ington, Wilkinson,  and  Twiggs  counties  which  are  underlain  by  red 
ferruginous  sands  of  the  Claiborne  formation;  Kich  Hill,  Crawford 
Comity;  the  upland  plain  in  the  vicinity  of  Fort  Valley  and  the  '*rod 
lands"  in  the  vicinity  of  Grovania,  Henderson,  and  Elko,  in  Houston 
38418'— wsP  341—16 8 
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County;  the  northern  part  of  Dooly  County;  areas  near  Americus 
and  in  the  southern  part  of  Sumter  County;  large  parts  of  Randolph, 
Terrell,  Dougherty,  and  other  counties  west  of  Flint  River;  and  areas 
in  the  southern  parts  of  Grady,  Thomas,  and  Brooks  counties. 

The  sands,  notwithstanding  their  relatively  insignificant  thickness, 
have  had  a  very  marked  influence  upon  the  topography,  v^etation, 
and  agricultural  development  of  the  country.  The  "sand  hills"  con- 
stitute a  well-known  type  of  topography  in  the  region  of  the  fall  line 
and  throughout  the  area  underlain  by  the  Alum  Bluff  formation  and 
later  Oligocene  beds,  popularly  known  as  the  "wire-grass''  region. 
In  the  latter  region  conspicuous  accumulations  of  sand  10  to  30  feet 
thick  occur  along  the  streanos  and  particularly  along  those  streams 
having  general  north-south  courses.  It  has  been  commonly  noted 
by  the  people  Uving  in  this  region  that  these  accimaulations  are  greater 
on  the  east  or  left  sides  of  the  streanas.  Nimaerous  exceptions  to  this 
may  be  found  in  the  Coastal  Plain  region  as  a  whole,  but  it  is  prevail- 
ingly true  over  the  "wire-grass"  region.  The  hills  perhaps  antedate 
the  present  streams.  The  most  notable  examples  of  this  type  of 
sand  hiUs  are  on  the  eastern  side  of  Ohoopee  River  at  Reidsville, 
on  Canoochee  River  at  Stillmore,  on  Little  Ocmulgee  River  2  miles 
east  of  Helena,  at  Lumber  Qty,  east  of  Oconee  River  at  Dublin,  and 
on  the  north  side  of  Satilla  River  north  of  Waycross.  These  hills  are 
well  above  the  level  of  the  streams  and  the  sand  is  not  to  be  confused 
with  the  alluvial  sands  of  lower  levels.  The  vegetable  growth  over 
the  sand  hills  is  sparse,  consisting  mainly  of  scattered  long-leaf  pine 
and  stunted  oak,  and  the  soil  is  poor  and  unproductive. 

In  the  few  references  made  by  McGee  ^  to  the  gray  surficial  sands 
he  referred  them  to  the  "interfluvial  phase  of  the  Columbia." 
Spencer,*  McCallie,'  and  Otto  Veatch  *  have  referred  to  them  in  a 
general  way  as  "Columbia  sand."  R.  M.  Harper*  has  given  interest- 
ing descriptions  of  the  sands  at  a  number  of  localities,  discussing  them 
with  reference  to  their  influence  on  the  flora  of  the  Coastal  Plain. 

It  is  reasonably  certain  that  much  of  the  surficial  sand  is  residual 
from  Cretaceous  and  Tertiary  formations,  and  hence  should  not  be 
classed  as  a  formation,  using  this  word  in  a  stratigraphic  sense.  The 
residual  sands  vary  from  1  to  10  feet  in  thickness.  On  the  slopes 
at  many  places  there  are  accumulations  of  sands  transported  by 
rain  water  from  higher  to  lower  levels,  and  some  of  these  appear  to 
rest  unconformably  upon  the  underlying  strata,  this  relation  being 
especially  apparent  where  pebbles  are  present  at  the  base.     Such 

1  The  Lafayette  formation:  V.  S.  OeoL  Survey  Twelfth  Ann.  Rept.,  pt.  1,  pp.  388, 389, 1891. 
»  Spencer,  J.  W.,  Georgia  Oeol.  Survey  First  Rept.  Progress,  pp.  61-71, 1891. 
»  McCaliie,  8.  W.,  Underground  waters  of  Georgia:  Georgia  QeoL  Survey  Bull.  16,  p.  29, 1908. 
*  Qay  deposits  of  Georgia:  Georgia  QwA.  Survey  Bull.  18,  p.  68, 1909. 

»  A  phytogeographical  sketch  of  the  Altamaha  grit  region  of  Georgia:  New  York  Acad.  Sci.  Annals,  voU 
17,  pt.  1, 1906. 


Digitized  by 


Google 


WATBB  SUPPLY.  115 

deposits  may  show  a  thickness  of  5  to  15  feet  whereas  the  residual 
sands  on  the  tops  of  the  hills  may  not  be  more  than  2  feet.  Accimiu- 
Iatk>ns  of  this  nature  are  properly  coUuyial  deposits.  The  winds 
may  in  places  have  shifted  and  redeposited  the  residual  sands,  but 
do  not  appear  to  have  been  the  cause  of  many  large  deposits. 

The  formations  from  which  the  residual  suificial  sands  are  derived 
are  themselves  composed  chiefly  of  quartz  sand  with  small  percentages 
of  disseminated  clay.  In  the  process  of  weathering  the  clays  are 
carried  away  in  suspension  by  rainfall,  and  the  quartz  grains  and 
small  amounts  of  other  minerals,  such  as  mica  and  iron  oxides,  are 
left.  Wherever  the  formations  underlying  the  surface  are  very  cal- 
careous, argillaceous,  or  ferruginous,  the  gray  surficial  sands  are 
absent. 

The  origin  of  the  accumulations  of  sand  along  Canoochee,  Ohoopee, 
Little  Ocmulgee,  and  Satilla  rivers,  and  along  other  streams  through- 
out the  Altamaha  upland  or  wire-grass  coimtry  has  not  been  deter- 
mined with  certainty.  These  accumulations  appear  to  be  at  higher 
devations  than  the  fluviatile  terrace  deposits  of  the  Okefenokee 
formation.  Liocally,  they  exhibit  faint  stratification  and  in  places 
seem  to  be  sharply  separated  from  the  imderlying  older  formations. 
These  facts,  together  with  their  peculiar  distribution  and  relatively 
great  thickness,  are  evidence  of  their  nonresidual  character.  Their 
hi^  elevation  precludes  the  possibihty  of  their  having  been  deposited 
by  existing  streams.  It  is  suggested  that  they  may  have  been  heaped 
up  as  the  result  of  combined  wave  and  wind  action  along  the  shores 
of  early  Pleistocene  estuaries,  or  they  may  have  been  deposited  as 
alluvium  by  the  rivers  occupying  the  valleys  in  early  Pleistocene 
time. 

One  well-known  sand  deposit — the  sand  hills  on  the  east  side  of 
Flint  River  at  Albany — clearly  owes  its  present  form  to  wind  deposi- 
tion, whatever  may  have  been  the  primary  origin  of  the  sand. 

There  is  some  evidence  of  the  existence  of  a  sand-covered  Pleisto- 
cene terrace  plain  higher  and  older  than  the  Okefenokee  plain  and 
perhaps  similar  in  origin,  but  as  yet  sufficient  proof  of  its  existence 
has  not  been  obtained  to  warrant  positive  statements.  Such  a  plain, 
if  it  exists,  includes  a  part  of  the  gray  surficial  sands  here  treated 
under  the  head  of  upland  sands.     (See  p.  103.) 

WATER  SUPPIiY. 
SOT7BOB  AND  AMOUNT. 

The  primary  soturce  of  water  supply  is  rainfall.  The  average  annual 
rainfall  ranges  from  43  to  66  inches  in  different  parts  of  the  Coastal 
Plam  of  (leorgia,  as  shown  by  the  following  record  of  observations  by 
the  United  States  Weather  Bureau  to  the  year  1908: 
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Mean  annual  rainfaU  in  the  Coastal  Plain  of  Georgia  to  1908. 


Locality. 

RainteU. 

Locality. 

RainfiOL 

Locality. 

Rain&U. 

Abbeyflle 

Iwihu. 
46.00 
49.28 
47.67 
49.85 
48.84 
46.94 
49.90 
65.23 
63.35 
49.63 
62.12 
6a  70 
47.33 
46.93 

Kafltman 

Indus. 
43.72 
49.37 
66.61 
61.13 
47.68 
48.63 
44.71 

M^ll^ 

Jutkes. 

46.25 

Albany 

Fitzgerald 

Morgan 

52.17 

Alf^p^hii  ... 

Fk^nifng 

Piaoola. 

61.40 

AUsntown 

Fort  <iaines      

Pfflilan 

51.14 

Americus 

Hfuri-vm 

49.39 

Augusta 

Hawkinsville 

1  Quitman 

52.48 

Bambridge 

Hephsibah 

!  8t,  u^iryff 

52.57 

nukAiv  " 

Jesup 

61.03 

Savannah 

50.06 

Brag 

Loobville 

46.41 
49.81 
47.51 
6a  91 
47.77 

'  Statesboro 

49.48 

Brunswick 

Lnmplrin 

Talbotton 

52.62 

Butler 

Macon. 

Thomas  viUe 

63.01 

C<rfuxnbus 

MarehaUviUe 

Valona 

47.79 

Dublin 

MilMgnvillA 

44.90 

Dudley 

If  an  average  of  49  inches  is  assumed,  the  annual  rainfall  is  equiv- 
alent to  the  enormous  amount  of  862,000,000  gallons  per  8qu€u*e  mile. 

DISPOSITION. 

A  portion  of  the  rainfall  escapes  as  direct  surface  run-off,  supplying 
in  part  the  waters  of  creeks  and  rivers;  a  portion  is  taken  up  bj 
evaporation  and  by  v^etation;  a  small  portion  enters  into  chemical 
combination  and  is  locked  up  in  minerals,  and  the  remainder  is  held 
by  the  earth  for  a  shorter  or  longer  time  as  the  undergroimd-water 
supply. 

RUN-OFF. 

The  amount  of  water  which  flows  from  any  particular  land  area  by 
streams  depends  mainly  on  the  topography,  the  character  of  the  geo- 
logic formations,  the  v^etation,  the  nature  of  the  precipitation 
(whether  slow  or  torrential),  and  to  an  appreciable  extent  on  artificial 
structures  such  as  buildings,  pavements,  and  roads. 

To  illustrate  the  influence  of  topography  two  extremely  different 
topographic  regions  of  the  State,  the  Blue  Ridge  and  the  flat  low- 
lands of  the  Coastal  Plain  bordering  the  Atlantic  Ocean,  may  be 
taken.  In  the  first  the  creeks  rise  rapidly  and  turbulently,  even  after 
a  single  shower,  attesting  to  the  heavy  run-off  or  flood  flow;  whereas 
in  the  coastal  flats  the  creeks  and  rivers  rise  above  their  banks  only 
after  prolonged  rains. 

Other  factors  being  equal,  the  direct  run-off  will  be  greater  in  a 
region  underlain  by  clay  or  shale  than  in  one  underlain  by  sand  or 
sandstone,  because  the  former  materials  absorb  water  much  less 
readily  than  the  latter. 

Vegetation  is  undoubtedly  a  factor,  for  in  a  forest  area  roots  of 
trees  and  v^etable  mold  prevent  rapid'run-off.  Leaves  and  branches 
of  trees  convert  rain  into  spray  and  lessen  its  impact,  thereby  becom- 
ing a  factor  in  increasing  the  amoimt  of  rainfall  absorbed  by  the  soil- 
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The  breaking  up  of  the  soil  by  cultivation  renders  it  more  porous 
ind  increases  absorption  and  decreases  run-off. 

Streams  derive  their  waters  in  part  from  direct  run-off  or  flood- 
flow  and  in  part  from  springs.  According  to  estimates  by  the 
Pnited  States  Greological  Survey  approximately  two-fifths  (40  per 
cent)  of  the  total  rainfall  of  the  Coastal  Plain  of  Georgia  reaches  the 
ocean  in  the  form  of  run-off.  The  percentage  of  the  direct  run-off 
or  flood  flow  to  the  total  run-off  is  not  known,  but  it  probably  does 
not  exceed  10  or  15  per  cent;  in  other  words,  the  greater  part  of  the 
nm-off  is  drawn  from  the  underground  water  and  supplied  to  the 
streams  through  springs.  The  bulk  of  the  underground  waters  con- 
sists, therefore,  of  waters  temporarily  checked  in  their  passage  to 
the  sea. 

EVAPORATION. 

Evaporation  takes  place  mainly  from  the  soil,  from  running  water, 
and  from  lakes  and  ponds.  A  comparatively  small  although  not 
i^%ligible  amount  of  water  is  evaporated  before  entering  the  earth; 
this  includes  not  only  the  water  evaporated  from  the  surface  of  the 
ground,  but  that  which  is  caught  by  leaves  and  branches  of  trees,  by 
roofs  of  buildings,  and  by  other  artificial  structures.  The  amount 
of  the  rainfall  evaporated  depends  mainly  on  cUmatic  conditions; 
if  in  the  Coastal  Plain  of  Georgia  40  per  cent  of  the  total  rainfall 
reaches  the  ocean  as  run-off  and  less  than  1  per  cent  enters  into 
chemical  combination  wiih  minerals,  then  nearly  60  per  cent  is 
evaporated,  either  directly  or  indirectly. 

VEGETATION. 

In  the  aggr^ate  v^etation  takes  up  an  enormous  amount  of  water, 
which  is  eventually  evaporated  and  so  lost  to  the  imdergroimd  supply. 
Estimates  have  been  loade  showing  that  only  70  per  cent  as  much 
rainfall  reaches  the  soil  in  a  wooded  area  as  in  open  fields,  and  meas- 
urements have  been  made  showing  that  the  amount  of  water  at 
depths  of  16  and  32  inches  is  appreciably  greater  in  a  bare  than  in  a 
forested  soiL^ 

OHEiaOAL  ABSORPTION.  ; 

A  small  percentage  of  the  waters  absorbed  by  the  earth  enters  into 
chemical  combination  with  the  rocks.  For  example,  in  the  conver- 
sion of  hematite  (Fe^O,)  into  limonite  (2Fe203,  SH^O)  14.5  per  cent 
of  water  is  absorbed. 

Van  Hise,'  in  a  generalized  statement,  says  that  at  least  99  per 
cent  of  the  water  entering  the  earth  returns  in  some  form  to  the 
surface,  and  it  is  inferred  that  the  remaining  1  per  cent  or  less  enters 
into  combination  with  the  rocks. 

>  U.  8.  Dcpt.  Agr.  Forestry  Div.  BuU.  7,  p.  — ,  1898. 

iVan  Htoe,  C.  B.,  A  trestiae  on  metamorphlsm:  U.  8.  QeoL  Sorvey  Hon.  47, p.  166^  1004. 
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UNDEBGROUND-WATER  STORAGE. 

The  amount  of  the  rainfall  absorbed  by  the  soil  and  by  the  rocks 
in  the  Coastal  Plain  of  Georgia  is  roughly  estimated  to  be  90  or  95  per 
cent  of  the  total,  the  climate,  topography,  character  of  the  soil,  and 
other  factors  being  taken  into  consideration.  If  nearly  60  per  cent 
of  the  rainfall  is  lost  by  evaporation,  and  4  or  5  per  cent  escapes  as 
direct  run-oflf  or  flood  flow,  only  about  35  per  cent  remains  to  form 
the  underground-water  supply.  All  of  this,  even,  is  not  available 
for  use  on  account  of  the  great  depths  to  which  much  of  it  descends 
and  the  fact  that  a  large  part  of  it  is  locked  up  in  fine-grained  compact 
strata  which  do  not  readily  yield  their  waters  to  the  wells  tapping 
them. 

SUBFAOB  WATEBS. 

STREAMS. 

Surface  streams  of  the  Coastal  Plain  of  Georgia  are  not  extensively 
used  as  sources  of  municipal  supplies  except  in  a  narrow  area  along 
the  northern  border,  cheaper  and  more  healthfid  waters  being 
obtainable  from  deep  weUs.  Augusta  and  Macon  obtain  their  water 
supplies  from  Savannah  and  Ocmulgee  rivers,  respectively,  these 
cities  being  located  on  the  northern  boundary  of  the  Coastal  Plain 
where  it  is  not  possible  to  obtain  adequate  supplies  of  artesian  water 
unless  the  pumping  plants  are  located  several  miles  from  the  city 
limits.  Columbus  at  present  obtains  its  water  supply  in  part-  from 
Chattahoochee  River  and  in  part  from  springs  west  of  the  river  in 
Alabama.  Milledgeville,  the  coimty  seat  of  Baldwin  County,  is 
located  on  the  fall  line  and  obtains  its  municipal  water  supply  from 
Fishing  Creek.  Perry,  the  county  seat  of  Houston  County,  obtains 
its  water  supply  from  Big  Indian  Creek. 

In  the  southern  and  southeastern  parts  of  the  Coastal  Plain  the 
waters  of  the  streams,  except  those  of  the  four  largest  rivers,  are  dark 
in  color,  owing  to  their  high  content  of  organic  matter,  but  are  suitable 
for  the  use  of  domestic  animals,  and  are  superior  to  most  artesian 
waters  for  producing  steam. 

LAKES  AND  PONDS. 

The  waters  of  the  lakes  and  ponds  of  the  Coastal  Plain  are  not 
used  extensively  for  any  pmpose.  Many  of  the  lakes  are  in  the 
river  swamps  and  are  not  only  inaccessible  but  furnish  sti^nant, 
unwholesome  waters.  A  few  lakes  in  the  lime-sink  regions  are  clear 
and  appear  to  be  coxmected  with  imdergroimd  streams.  Ponds  are 
numerous  in  some  sections;  some  of  them  contain  stagnant  waters 
or  waters  high  in  their  content  of  organic  matter.  Sudx  waters  are 
used  to  some  extent  for  stock  and  boiler  supply. 
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UKDBBGBOXJND  WATBBS. 
WATEB  TABLE. 

As  water  percolates  dowxiward  from  the  surface  it  reaches  a  level 
where  the  soils,  sediments,  or  rocks  are  saturated.  This  upper  limit 
of  saturation  is  known  as  the  water  table.  The  depth  to  this  level  differs 
from  place  to  place  according  to  the  topography  and  the  texture  and 
porosity  of  the  rocks  and  from  time  to  time  according  to  the  rainfall. 
Shallow  weUs  are  generally  sunk  only  a  few  feet  below  the  water 
table;  springs  of  the  conmion  type  occur  at  points  where  the  water 
table  intercepts  the  siu^ace.  In  the  Coastal  Plain  the  water  table 
varies  in  position  from  the  siu^ace  to  50  feet  or  more  beneath  it. 

Although  the  materials  below  the  water  table  are  all  saturated,  all 
of  them  do  not  yield  their  contained  waters  with  equal  readiness  to 
the  weUs  tapping  them.  In  stratified  rocks  some  beds  aie  extremely 
coarse  and  porous  and  allow  waters  to  circulate  freely  through  them; 
others  are  compact  and  relatively  though  not  absolutely  impervious. 
Between  the  two  extremes  are  all  gradations  of  porosity.  (See  also 
pp.  120-122.) 

QUALTFY  OP  WATEB. 

The  portion  of  the  rainfall  which  is  absorbed  by  the  earth  per- 
colates through  the  soils,  sediments,  and  rocks,  and  takes  into  solution 
greater  or  less  amounts  of  the  soluble  salts  with  which  it  comes  into 
contact.  All  underground  waters  are  therefore  in  a  sense  ^'mineral 
waters,"  although  the  term  is  frequently  used  for  waters  having 
medicinal  properties  due  to  certain  mineral  constituents  held  in 
solution. 

The  amount  and  natiu-e  of  the  mineral  constituents  in  undergroimd 
water  depends  on  a  nimiber  of  variable  factors,  but  mainly  on  the 
character  of  the  rock  strata  through  which  it  has  circulated. 

In  addition  to  inoi^anic  matter  held  in  solution  undergroimd 
waters  may  also  carry  in  suspension  mineral  matter  such  as  clay,  fine 
mica,  and  precipitate  of  iron  oxide.  Shallow- well  waters  and  spring 
waters  are  more  likely  to  contain  sediments  than  deep-well  waters. 

Organic  matter  may  be  present,  especially  in  the  waters  of  shallow 
wells  unprotected  from  surface  drainage  or  located  in  low  swampy 
places  and  in  springs  located  in  swamps  or  improtected  from  falling 
leaves,  twigs,  and  other  refuse.  Vegetable  matter  may  also  be  present 
in  the  waters  of  deep  wells  which,  although  protected  from  siu'face 
contamination,  penetrate  beds  containing  lignite;  organic  matter 
from  this  source,  however,  is  comparatively  rare  and  is  not  injurious 
to  the  health. 

A  detailed  discussion  of  the  quality  of  the  waters  of  the  State,  by 
R.  B.  Dole,  is  given  on  pages  470-532. 
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ARTESIAN    WATERS. 
DEFINITION. 

The  term  "artesian,"  as  here  used  and  as  adopted  by  the  United 
States  Geological  Survey/  applies  to  wells  the  waters  of  -which  are 
under  hydrostatic  pressure  and  rise  above  the  level  at  which  they  are 
encountered,  but  which  do  not  necessarily  rise  to  or  above  the  siuf  ace 
of  the  ground.  The  term  may  therefore  be  applied  to  either  flowing 
or  nonflowing  wells.  By  many  persons  the  term  ''artesian  "well*'  is 
understood  to  mean  a  well  which  flows  at  the  surface,  but  the  definition 
just  given  is  preferable,  because  it  is  based  on  hydrostatic  pressure, 
and  because  wells  tapping  the  same  water-bearing  stratum  may  be 
either  flowing  or  nonflowing  according  to  the  elevation  of  the  surface 
of  the  ground  at  their  respective  sites. 

IMPORTANCE. 

Artesian  water  is  of  vital  interest  to  the  people  inhabiting  the 
Coastal  Plain  of  Greoi^a,  for  without  artesian  wells  many  of  the  small 
towns  and  communities  would  be  without  adequate  healthful  sup- 
plies. All  the  cities,  except  those  located  near  the  fall  line^  and  all 
the  more  progressive  towns  and  villages  obtain  their  public  water 
supplies  from  artesian  wells.  Wells  are  continually  being  drilled  on 
plantations,  and  they  afford  waters  suitable  for  drinking  and  for  most 
ordinary  pmposes.  Such  waters  might  be  used,  particularly  where 
flows  can  be  obtained,  for  irrigation,  although  this  has  been  attempted 
on  only  a  small  scale.  An  account  of  the  large  returns  from  14  acres 
of  land  in  Dougherty  County  irrigated  from  an  artesian  well  is  given 
on  page  239. 

CONTROLLING  CONDITIONS. 

The  following  requisite  conditions  for  artesian  wells  were  enumer- 
ated by  Chamberlin  ^  in  1885: 

A  pervious  stratum  to  permit  the  entrance  and  the  passage  of  the  water. 

A  water-tight  bed  below  to  prevent  the  escape  of  the  water  downward. 

A  like  impervious  bed  above  to  prevent  escape  upward,  for  the  water,  being  under 
pressure  from  the  foimtain  head,  would  otherwise  find  relief  in  that  direction. 

An  inclination  of  these  beds,  so  that  the  edge  at  which  the  waters  enter  will  be  higher 
than  the  sur&tce  at  the  well. 

A  suitable  exposure  of  the  edge  of  the  porous  stratum,  so  that  it  may  take  in  a  suffi- 
cient supply  of  water. 

An  adequate  rain&ll  to  furnish  this  supply. 

An  absence  of  any  escape  for  the  water  at  a. lower  level  than  the  surfeu:e  at  the  well. 

This  enmneration  has  met  with  general  recognition  and  adoption, 
but  in  the  extensive  investigations  of  imderground  water  carried  on 

1  Fuller,  If.  L.,  Significance  of  the  term  ''artesian":  U.  S.  Oeol.  Survey  Water^npply  Paper  tSO,  pp. 
7-16,1906. 

s  Chamberlin,  T.  C,  The  requisite  and  qualifying  conditions  of  artesian  wells:  U.  S.  GeoL  Sarvey 
Fifth  Ann.  Rept.,  pp.  134-135, 1885. 
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since  its  publication  many  exceptional  conditions  have  been  found, 
to  meet  which  Fuller  ^  has  formulated  the  following  essentials: 

An  adequate  source  of  sujiply. 

A  reftainiug  agent  offering  mare  resistance  to  the  passage  of  water  than  the  well  or 
other  opening. 
An  adequate  source  of  pressure. 

He  has  also  classified  the  secondary  factors  as  follows: 

Hydrostatic  factors  (relating  to  pressure  and  movement): 
Factors  mainly  affecting  pressure: 

Barometric  pressure. 

Temperature. 

Density. 
Factors  mainly  affecting  movement: 

Porosity. 

Size  of  pores  or  openings. 

Temperature. 

Rock  pressure. 
Geologic  factOTs  (relating  to  reservoir): 
Character  of  reservoir. 
Retaining  agents. 
Structure  of  reservoir. 
Topographic  conditions. 
Conditions  relating  to  supply: 

Catchment  conditions. 

Conditions  of  underground  feed. 
Conditions  of  leakage. 

CONDITIONS  IN  THE  COASTAL  PLAIN  OF  OBOROIA. 

The  general  structure  of  the  Coastal  Plain  of  Georgia  may  be 
understood  by  referring  to  the  geologic  map  (PL  m,  p.  52)  and  to  the 
sections  (PL  IV,  p.  52).  The  older  formations  outcrop  along  the 
inner  margin  of  the  Coastal  Plain  parallel  to  the  fall  line,  and  the 
strata  composing  them  dip  south  and  southeast  and  pass  beneath 
die  younger  formations.  In  going  from  the  fall  line  to  the  coast 
one  passes  over  the  outcropping  edges  of  successively  younger  for- 
mations, each  of  which  inclines  slightly  in  the  direction  of  the  sea. 
Since  these  formations  consist  predominantly  of  sands  and  porous 
or  cavernous  limestones  interbedded  with  subordinate  layers  of  clay, 
which  serve  as  confining  agents,  the  conditions  are  favorable  for  the 
development  of  artesian  pressure. 

The  more  important  conditions  which  give  rise  to  artesian  pressure 
in  the  underground  waters  of  the  Coastal  Plain  of  Georgia  are  illus- 
trated in  figure  3.  Layer  a  is  a  bed  of  porous  sand  underlain  by 
crystalline  rocks  and  overlain  by  clay,  both  relatively  impervious, 
and  cut  off  down  the  dip  by  an  unconformity.  Water  enters  the 
bed  ia  the  catchment  area  and  passes  down  the  dip  through  the 
porous  sand  to  the  point  where  the  bed  is  cut  ofiF;  the  weight  of  the 

1  rolkr,  M.  Jj.,  TtM  oontroning  faoton  of  trtesian  flows:  U.  8.  Oeol.  Survey  BuU.  319,  pp.  36, 37, 1906. 
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water  in  the  higher  part  of  the  layer  produces  hydrostatic   press 
in  the  water  confined  in  the  lower  part.    Layer  6  is  a  bed  of  por^ 
sand  confined  above  and  below  by  relatively  impervious  clajr   a 
pinching  out  dowii  the  dip  between  the  beds  of  clay;  hjrdrosta 
pressure  is  produced  in  the  same  manner  as  in  layer  a.      Ta&ye] 
presents  the  same  conditions  except  that  the  downward  circulatior 
the  water  is  prevented  by  the  merging  of  the  porous  sand  dowzi 
dip  into  relatively  impervious  day.     Layer  d  is  a  cavernous,  ^weA 
bearing  limestone  confined  above  and  below  by  relatively   imjf 
vious  layers  and  becoming  noncavemous  and  compact  down  the  < 
Layer  e  is  a  bed  of  porous  sand  in  which  the  only  hindrance  to 
passage  of  the  water  down  the  dip  is  friction,  which  causes  a  cerf 
amount  of  hydrostatic  pressure  to  be  developed. 

When  a  well  is  drilled  to  a  bed  containing  water  under  hydrost 
pressure  the  water  immediately  rises  within  the  well  to  the  levc 
which  the  pressure  is  compensatedi  or,  if  this  level  is  higher  thaix 


FiOTTBX  3.— Section  illiistratixig  the  more  important  conditions  governing  artesian  pressure  in  the  <| 
Plain  of  Georgia,  a,  A  pervious  water-beaming  bed  cut  off  down  the  dip  by  an  unoonfonnity;  b, 
vious  water-bearing  bed  pinching  out  down  the  dip  between  two  relatively  impervious  strata;  c, 
vious  water-bearing  bed  merging  down  the  dip  into  relatively  impervious  materials;  tf,  cavernous 
bearing  limestones  becoming  noncavemous  and  compact  down  the  dip  and  underlain  and  overt 
relatively  imi>ervious  strata;  «,  a  pervious  water-bearing  bed  in  which  artesian  pressure  is  prodot 
friction;  v,  w,  x,  p,  t,  catchment  areas  of  the  water-bearing  beds  a,  b,  e,  d,  e,  respectively. 

mouth  of  the  well,  till  it  overflows  at  the  siu^ace.  The  hig 
level  to  which  artesian  water  will  rise  at  any  place  is  known  a 
static  head  at  that  place. 

Geologic  conditions  are  suitable  for  the  storage  of  large  quani 
of  pure  artesian  water  at  depths  of  50  to  1,500  feet  or  more  i 
parts  of  the  Coastal  Plain  of  Geoi  gia  except  in  a  very  small  area  a 
the  fall  line.  In  this  respect  the  Coastal  Plain  has  a  great  advan 
over  the  rest  of  the  State. 

The  depths  of  wells  in  various  parts  of  the  Coastal  Plain  and 
areas  where  artesian  flows  may  be  expected  are  shown  on  the  i 
(PI.  XVIII). 

NONARTESIAN   WATERS. 

In  the  Coastal  Plain  of  Georgia  most  underground  waters  1; 
less  than  50  to  100  feet  below  the  surface  exhibit  no  hydrost 
pressure  and  are  therefore,  by  the  deflnition^  excluded  from  the  c 
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of  artesian  waters.    .Such  waters  are  drawn  upon  by  the  majority 
of  dug  or  driven  wells. 

USE  OP  UNDEBOBOUKD  WATEBS   IN  THE  COASTAL  PLAIN  OF  GEOBGIA. 

SPRINOS. 

In  the  Coastal  Plain  of  Georgia  springs  furnish  a  considerable  part 
of  the  domestic  water  supply  on  farms,  but  they  are  not  so  numerous 
nor  so  extensively  used  as  in  the  other  parts  of  the  State.  Lumpkin, 
Stewart  County;  Buena  Vista,  Marion  County;  Americus,  Smnter 
Comity;  and  Columbus,  Muscogee  County,  are  the  only  towns  which 
derive  their  public  water  supplies  in  whole  or  in  part  from  springs. 

A  number  of  limestone  springs  in  the  region  yield  sufficient  quanti- 
ties of  water  to  supply  cities  but  have  remained  practically  unused, 
diiefly  on  account  of  their  location.  Large  limestone  springs  occur 
in  Dougherty,  Decatiu',  Worth,  Baker,  Webster,  Crisp,  Wilcox, 
Brooks,  Laurens,  Washington,  Jefferson,  Burke,  Jenkins,  and 
Screven  counties. 

SHALLOW  WELLS. 

The  principal  source  of  water  supply  in  the  Coastal  Plain  of 
Georgia  is,  at  present,  wells  of  the  dug,  bored,  and  driven  types, 
ranging  in  depth  from  10  to  100  feet.  Such  wells  are  constructed  at 
small  cost,  for  they  penetrate  mainly  unconsolidated  sands  and 
days  with  only  subordinate  amounts  of  hard  rock.  Commonly 
they  yield  sufficient  water  to  meet  ordinary  household  needs,  but 
some  of  them  fail  in  times  of  drought.  Along  the  coast,  however, 
soch  failure  is  unusual. 

Waters  obtained  from  shallow  wells  are  generally  soft  and  where 
proper  precautions  against  sin^ace  contamination  have  been  taken  are 
suitable  for  domestic  use. 

ABTS8IAN  WELLS. 

Probably  between  700  and  800  artesian  wells  are  now  in  use  in  the 
Coastal  Plain  of  Georgia.  They  constitute  the  public  water  supplies 
in  many  towxis  and  cities  and  are  niunerous  in  villages  and  rural 
districts.  New  wells  are  constantly  being  added  to  the  number 
already  in  use,  and  the  futiu^  will  doubtless  witness  still  more 
rapid  development;  indeed  artesian  weUs  will  probably  become 
the  chief  soiuxe  of  water  supply. 

There  is  no  present  evidence  that  the  available  supply  of  artesian 
water  is  decreasing  in  amount,  but  it  is  not  improbable  that,  locally, 
the  demand  will  in  the  course  of  time  become  so  great  as  to  materially 
lower  the  water  table.  In  and  adjacent  to  the  centers  of  popula- 
tion the  needless  waste  of  artesian  waters  should  therefore  not  be 
permitted. 
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Most  of  the  artesian  wells  now  in  use  rangQ  in  depth  from  100 
to  1,000  feet  and  are  drilled  at  a  cost  of  $1  to  ^  per  foot,  the  price 
depending  on  local  conditions  such  as  the  natiu*e  of  the  strata  en- 
countered in  drilling,  the  depth,  and  other  factors. 

The  distribution  and  depths  of  wells  already  drilled  and  the  areas 
of  probable  mtesian  flows  are  shown  on  the  map  (Pll  AViil).  De- 
tailed information  is  given  in  the  table  at  the  end  of  each  county 
description. 

STRATIGRAPHIO  DISTBIBtJnON   OF  UNDEROROUND  WATEBS. 
WATSB  or  CBXTAOXOirS  SYSTEM. 

All  the  Cretaceous  formations  of  Oeorgia  contain  water-bearing 
beds,  but  differences  in  texture  and  degree  of  compactness  and  in 
mineral  composition  render  certain  of  them  more  favorable  than  others 
as  sources  of  artesian  supplies. 

LOWER  CRBTACEOnS  SERIES. 

The  Lower  Cretaceous  deposits  contain  abundant  supplies  of  excel- 
lent water  suitable  for  both  domestic  and  industrial  purposes.  The 
nimierous  beds  of  coarse-grained  sand  favor  the  admittance  of  large 
quantities  of  water  into  the  deposits,  and  as  the  beds  do  not  outcrop 
to  the  southward  the  waters  thus  admitted  can  not  readily  escape 
and  are  kept  in  storage.  On  account  of  the  porosity  of  many  of  the 
beds  of  sand  the  waters  are  yielded  freely  to  the  wells  tapping  them. 

Along  the  northern  border  of  the  Coastal  Plain  adjacent  to  the 
Piedmont  Plateau  relatively  thin  Lower  Cretaceous  deposits 
overlap  the  crystalline  rocks.  Active  stream  erosion  has  greatly 
dissected  the  deposits,  producing  conditions  that  favor  rapid  drainage 
from  the  beds,  and  the  quantity  of  water  carried  is  therefore  small 
Wells  located  near  this  inner  margin  will  generally  yield  water  in 
sufficient  quantities  for  ordinary  domestic  purposes  but  will  quickly 
cease  to  yield  if  subjected  to  heavy  pmnping. 

Away  from  the  Piedmont-Coastal  Plain  border  (fall  line)  the 
capacity  of  the  deposits  for  carrying  water  increases  rapidly  coast- 
ward,  owing  to  the  rapid  thickening  of  the  deposits  in  that  direction. 
An  idea  of  this  increased  capacity  may  be  gained  from  the  account 
of  the  test  wells  drilled  3  miles  southeast  of  the  fall  line  at  Columbus, 
Muscogee  County.  (See  pp.  351-354.)  Six  miles  or  more  south  of  the 
fall  line  the  deposits  will  probably  yield  sufficient  water  to  meet  all 
demands  for  years  to  come. 

There  is,  therefore,  a  strip  of  country  several  miles  wide  along 
the  inner  margin  of  the  Coastal  Plain  in  which  the  feasibility  of 
obtaining  large  quantities  of  water  for  supplying  the  larger  towns  and 
cities  from  imderground  sources  is  doubtful  imtil  established  by 
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actual  test.  To  the  south  of  this  belt  is  another  belt,  15  or  20  miles 
in  width,  in  which  practically  inexhaustible  supplies  may  be  obtained 
from  the  Lower  Cretaceous  deposits  by  drilling  to  depths  depending 
on  the  location  of  the  well.  On  account  of  the  inclination  of  the 
strata  the  deposits  reach  greater  depths  southward,  and  wells 
at  the  outer  limits  of  the  belt  would  have  to  penetrate  1,000  to 
1,500  feet  or  more  of  overlying  strata  before  reaching  the  water- 
bearing beds. 

The  predominance  of  quartz  sand,  clay,  and  kaolin  as  constituents 
of  the  formation,  and  the  almost  total  absence  of  lime  and  iron 
pyrites,  render  the  waters  in  general  soft  and  low  in  dissolved  mineral 
matter,  especially  at  moderate  distances  from  the  catchment  area 
(belt  of  outcrop). 

UPPER  CRETACEOUS  SERIES. 

Eukiw  formation. — ^The  irregularly  bedded,  loose  sands  which  make 
up  a  considerable  part  of  the  Eutaw  formation  are  important  aquifers. 
The  massive  beds  of  compact  sand  and  clay  which  occur  in  the  basal 
p&rt  of  the  formation  and  the  compact  materials  composing  the 
Tombigbee  sand  member  in  the  upper  part  are  relatively  impervious 
to  water  and  are  therefore  unimportant  as  water  bearers.  Along  the 
northern  edge  of  the  belt  of  outcrop  the  formation  is  thin  and  carries 
only  moderate  amoimts  of  water.  Farther  southward  the  formation 
thickens  and  the  quantity  of  the  contained  waters  increases.  From 
the  southern  edge  of  the  outcrop  southward  beneath  the  overlying 
Ripley  formation  the  terrane  is  an  important  source  of  artesian  supply, 
and  it  may  be  regarded  as  a  possible  source  of  potable  water  for  5  to 
20  miles.  It  passes  to  greater  depths  southward,  and  at  20  miles  it 
ties  500  to  1,000  feet  beneath  the  surface.  The  artesian  wells  on  the 
Bradley  plantation,  5  miles  north  of  Omaha,  in  Stewart  County,  tap 
water-bearing  beds  in  this  formation.     (See  p.  387.) 

On  account  of  the  presence  of  lime,  glauconite,  and  iron  pyrites  in 
many  of  the  beds  composii^  this  formation,  the  contained  waters  are 
apt  to  be  more  highly  mineralized  than  the  waters  obtained  from  the 
Lower  Cretaceous  deposits;  but  within  the  geographic  limits  men- 
tioned the  mineral  content  will  generally  be  too  small  to  render  the 
waters  unsuitable  for  domestic  or  for  most  industrial  purposes. 

Ripley  formation. — ^The  strata  composing  the  Ripley  formation  are 
in  part  efficient  and  in  part  inefficient  water  bearers.  The  typical 
maiine  beds  are,  as  a  rule,  either  too  compact  to  permit  the  free 
rirculation  of  the  waters,  or,  if  sufficiently  loose  and  porous,  contain 
large  percentages  of  lime  and  iron  sulphide  (pyrites  or  marcasite), 
which  tend  to  render  the  waters  hard  and  ferruginous  and  imsuitable 
for  domestic  and  industrial  purposes.  That  there  are  exceptions  to 
thismle,  however,  has  been  proved  by  practical  tests,  for  atEufaula, 
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Barbour  County,  Ala.,  at  Fort  Gkdnes,  Clay  County,  Ga.,  and  new 
Fort  Gaines  in  Henry  County,  Ala.,  the  marine  beds  have  yielded 
sufficient  water  of  satisfactory  quality  for  domestic  and  for  some 
industrial  uses. 

The  irregularly  bedded  shallow-water  phases  of  the  formation, 
which  have  been  classified  in  part  as  the  Cusseta  sand  member  and  in 
part  as  the  Providence  sand  member,  are  favorable  in  both  composi- 
tion and  texture  to  the  storage  of  waters.  Some  waters  derived  from 
these  beds  are  more  or  less  ferruginous  and  sulphurous,  but  most  of 
them  are  only  moderately  minercdized. 

In  Stewart,  Marion,  Schley,  and  Macon  counties  the  Cusseta  sand 
member  dips  southeast  beneath  the  typical  marine  strata  of  the  for- 
mation and  passes  to  greater  depths.  For  15  or  20  miles  or  perhaps 
farther  beyond  the  outcrop  the  buried  representatives  of  the  member 
may  be  regarded  as  a  practicable  source  of  water.  The  water-bearing 
beds  of  the  Cusseta  member  would  be  reached  along  the  southern 
border  of  the  outcrop  at  depths  of  100  to  300  feet,  and  at  increasingly 
greater  depths  southward,  imtil  at  20  miles  it  would  probably  be  nec- 
essary to  drill  600  to  800  feet  or  more. 

The  Providence  sand  member  of  the  formation  is  unconformably 
overlain  by  strata  of  Eocene  age.  Just  how  far  to  the  southeast 
beneath  the  Eocene  strata  the  member  maintains  its  distinguishing 
shallow-water  character  is  not  known,  but  it  probably  does  so  for 
not  less  than  10  or  15  miles,  within  which  distance  it  may  be  every- 
where regarded  as  a  probable  source  of  good  artesian  waters.  "Within 
the  suggested  limits  the  beds  should  be  reached  at  depths  of  100  to 
400  feet  beneath  the  surface. 

East  of  Macon  County,  in  Houston  and  Twiggs  counties,  the  Provi- 
dence member  directly  overlies  the  Cusseta  member  and  the  two 
members  together  make  up  the  entire  thickness  of  the  Ripley  forma- 
tion, probably  800  to  1,000  feet.  As  both  of  these  members  are  water 
bearing  and  as  the  Lower  Cretaceous  deposits  which  directly  underlie 
them  are  also  water  bearing,  there  should  be  Uttle  difficulty  in  obtain- 
ing ample  suppUes  of  excellent  water  in  this  region. 

Little  is  known  of  the  physical  character  of  the  southward  extension 
of  the  Ripley  formation  beneath  the  overlying  Eocene.  That  the 
terrane  contains  waters  suitable  for  domestic  and  for  many  industrial 
purposes,  at  least  as  far  south  as  Dougherty  and  Early  coxmties,  has 
been  proved  by  practical  tests.  In  wells  at  Albany,  Dougherty 
Coimty,  water-bearing  beds  are  tapped  in  the  Ripley  formation  at 
depths  of  660  to  710  feet,  840  to  900  feet,  and  1,310  to  1,320  feet. 
In  a  well  at  Blakely,  Early  County,  water-bearing  beds  were  reached 
at  570  and  812  feet,  the  lower  bed  furnishing  the  municipal  water 
supply. 
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WATSB  m  TB&TIABY  8Y8TX1L 
BOOBNB  SERIES. 

Miivny  formation. — ^The  Midway  formation  consists  of  200  to  400 
feet  of  sedimentary  deposits,  mainly  of  marine  origin,  including  sands, 
clays,  marls,  and  limestones.  The  lithologic  character  of  the  forma- 
tion is  favorable  for  the  absorption  and  circulation  of  water,  and  as 
the  strata  dip  continuously  southward  the  terrane  is  an  important 
aquifer. 

The  belt  of  outcrop  of  the  Midway  formation  is  8  to  15  miles  wide, 
extending  from  Clay  County  northeastward  into  Macon  and  Houston 
counties.  The  elevation  of  the  greater  part  of  this  belt  above  sea 
level  is  400  to  550  feet,  with  somewhat  lower  elevations  along  the 
lai^er  streams.  The  strata  composing  the  formation  dip  southward 
at  the  rate  of  20  or  30  feet  to  the  mile,  but  probably  become  flatter 
under  cover  of  the  younger  formations.  The  thickness  probably  also 
diminishes.  The  formation  is  believed  to  be  the  source  of  the  water 
of  deep  wells  in  Sumter,  Lee,  Terrell,  Randolph,  Dougherty,  and 
Calhoun  counties,  in  which,  south  of  the  belt  of  outcrop,  the  top  of  the 
fonnation  should  be  reached  at  100  to  500  feet.  As  certain  of  the 
fonnations  which  overlie  the  Midway  contain  large  quantities  of 
water,  it  is  not  everywhere  necessary  to  drill  to  the  Midway. 

In  the  region  east  of  Ocmulgee  River  no  evidence  of  the  presence  of 
the  formation  has  been  found  either  in  natural  outcrops  or  in  wells. 
The  following  wells  probably  tap  water-bearing  beds  in  this  forma- 
tion: (1)  At  Shellman,  Randolph  County,  a  public  well,  depth  410  feet; 
(2)  at  Cuthbert,  Randolph  County,  a  well  owned  by  the  town,  depth 
1,000  feet  (depth  to  principal  water-bearing  bed  340  to  400  feet), 
and  a  well  owned  by  the  Cuthbert  Ice  Co.,  depth  435  feet;  (3)  near 
Ducker  station,  Dougherty  County,  the  Fort  well,  depth  547  feet; 
(4)  at  Montezuma,  Macon  County,  numerous  wells  less  than  160  feet 
deep. 

The  waters  are  generally  suitable  for  domestic  and  for  most  indus- 
trial purposes. 

Wilcox  formation. — The  Wilcox  formation  is  relatively  thin.  It 
outcrops  in  a  narrow  belt  extending  from  Chattahoochee  River  to 
Flint  River,  chiefly  in  Clay,  Randolph,  Webster,  and  Sumter  counties. 
So  far  as  known  it  is  not  an  important  aquifer,  although  it  is  composed 
m  part  of  beds  of  sand  which  probably  carry  waters  in  greater  or  lesser 
quantities. 

Claihome  group. — ^The  Claiborne  group  has  been  subdivided  into 
the  McBean  formation  below  and  the  Barnwell  sand  above.  The 
McBean  formation  includes  a  lithologic  phase  which  has  been  desig- 
nated the  Congaree  clay  member.  (See  pp.  73-80.)  The  available 
data  are  insufficient  for  discriminating  these  divisions  in  weUs  south 
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of  the  belt  of  outcrop,  or  where  they  are  buried  by  later  overlying 
formations,  and  most  of  the  water-bearing  beds  are  referred  to  the 
Claiborne  group  as  a  whole  instead  of  to  one  of  its  subdivisions. 

The  Oaibome  group  outcrops  in  the  northern  part  of  the  Coastal 
Plain  of  Georgia  in  an  irregular  belt  2  to  40  miles  wide  extending 
entirely  across  the  State  from  Savannah  River  to  Chattahoochee 
River.  The  widest  part  of  the  belt  is  between  Savannah  and  Plmt 
rivers,  where  the  beds  lap  upon  the  Cretaceous  deposits  and  in  places 
extend  entirely  to  and  rest  directly  upon  the  crystalline  rocks  of  the 
Piedmont  Plateau.  The  Claiborne  appears  at  the  surface  over  much 
of  Richmond,  Burke,  Glascock,  Jefferson,  Washington,  Wilkinson, 
Twiggs,  and  Houston  counties.  Between  Flint  and  Chattahoochee 
rivers  the  belt  of  outcrop  is  narrow  and  the  Claiborne  does  not  overlap 
and  conceal  the  older  formations. 

The  area  of  outcrop  lies  from  200  to  500  feet  above  sea  level,  from 
which  elevation  the  strata  of  the  Qaibome  group  dip  southward 
beneath  younger  formations  and  probably  extend  to  the  coast. 
Little  is  known,  however,  concerning  the  thickness  or  character  of 
the  buried  portion  of  the  group. 

The  group  is  an  important  aquifer  over  the  area  in  which  it  lies 
at  or  near  the  surface,  the  water-bearing  beds  being  tapped  by  both 
shallow  nonartesian  wells  and  by  deep  artesian  wells.  The  flowing 
wells  at  Louisville,  Wadley,  Bartow,  MidviUe,  and  other  places  are 
located  on  the  Claiborne  and  derive  their  waters  from  this  group, 
chiefly  from  the  McBean  formation,  at  depths  of  150  to  350  feet. 
The  base  of  the  McBean  formation  east  of  Ocmulgee  River  consists 
of  60  to  100  feet  of  clay  or  fuller's  earth  (Congaree  clay  member), 
which  is  relatively  impervious  and  carries  very  little  water,  but 
which  is  overlain  by  coarse  unconsolidated  water-bearing  sands. 
Southward  it  merges  into  alternating  beds  of  sandy  marl,  limestone, 
and  sand.  The  Claiborne  consists  in  the  main  of  irregularly  bedded 
sands,  clays,  and  marls,  and,  as  individual  beds  of  definite  lithologic 
character  are  not  persistent,  the  rainfall  percolates  readily  through 
the  strata,  notwithstanding  the  local  beds  of  impervious  clay. 

Flowing  wells  from  this  group  may  be  expected  along  tiie  lower 
lands  bordering  Oconee  River  in  Laurens  County,  Ogeechee  River  in 
Jefferson,  Burke,  and  Jenkins  counties,  and  Briar  Creek  in  Burke 
and  Screven  counties.  At  depths  of  not  more  than  600  feet  the 
Qaibome  should  fiunish  large  suppUes  in  the  northern  parts  of 
Laurens,  Johnson,  Emanuel,  Jenkins,  and  Screven  counties. 

Deep  wells  at  Wrightsville,  Swainsboro,  Millen,  Millhaven,  and 
elsewhere  east  of  Ocmulgee  River  probably  obtain  their  supplies 
from  this  group.  West  of  Ocmulgee  River  few  wells  are  known  to 
obtain  their  waters  from  the  Claiborne  group. 
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The  waters  from  the  Qaibome  group  are  generally  suitable 
both  for  domestic  and  for  most  industrial  purposes.  None  of  those 
analyzed  shows  excessive  total  solids,  the  amount  being  generally 
less  than  300  parts  per  million.  The  waters  are  hard,  and  some  of 
them  emit  an  unpleasant  odor  of  hydrogen  sulphide. 

Jackson  formation. — The  Jackson  formation  consists  mainly  of 
limestone,  more  or  less  sandy,  having  a  maximum  thickness  of  150 
feet  or  less.  It  outcrops  in  a  narrow  belt  chiefly  in  Sumter,  Dooly, 
Houston,  Twiggs,  Wilkinson,  and  Laurens  counties  and  is  believed 
to  underlie  a  large  area  to  the  south  and  southeast.  Its  more  sandy 
portbns  and  perhaps  also  some  solution  caverns  in  it  contain  artesian 
waters  in  large  quantities  and  of  suitable  quality  for  domestic  and  for 
most  industrial  purposes. 

OUOOOBNE  SERIES. 

Vichibvrg  fomuxtion. — The  Vicksburg  formation  is  an  important 
aquifer.  It  consists  mainly  of  porous  limestones  but  also  contains 
thin  beds  of  clay  and  water-bearing  sand.  Throughout  the  area  of 
outcrop  the  surface  materials  are  residual  argillaceous  sands  and 
sandy  days  in  which  masses  of  flint  are  common  and  through  which 
much  water  is  admitted  into  the  beds.  The  maximimi  thickness  of 
the  formation  is  believed  to  be  about  300  feet.  The  area  of  outcrop 
ranges  in  elevation  above  sea  level  from  about  125  to  450  feet. 

The  catchment  area  of  the  formation  (see  PI.  Ill,  p.  52)  is  a  belt 
5  to  35  miles  wide,  embracing  about  1,500  square  miles,  and  extending 
from  the  Oconee  River  valley  in  Laiu'ens  County  to  Chattahoochee 
River  in  the  southwestern  part  of  the  State.  Its  widest  part  is  in 
Ae  southwest.  The  beds  dip  gently  to  the  southeast  and  south  and 
und^  cover  oi  the  later  formations  extend  to  the  Atlantic  coast  and 
to  Florida. 

Hie  formation  carries  large  quantities  of  water  which  throughout 
the  area  of  outcrop  can  be  obtained  by  drilling  to  depths  of  100  to 
400  feet.  At  a  few  places  the  formation  will  yield  flows.  In  drilling 
underground  streams  and  cavities  are  frequently  tapped  and 
ftfford  large  supplies  of  water.  Water  is  also  obtained  from  layers 
of  sand  interbedded  witli  the  limestones.  East  of  FUnt  River,  in  the 
wire-grass  r^on  or  Altamaha  upland,  the  water-bearing  beds  of  the 
formation  are  tapped  by  many  deep  weUs.  The  depth  to  the  forma- 
tion in  the  r^on  south  and  east  of  the  outcrop  varies  from  50  or  100 
feet  in  the  northwest  to  perhaps  500  or  600  feet  near  the  Atlantic 
coast.  However,  in  weUs  the  formation  can  not  be  easily  differen- 
tiated from  the  underlying  Jackson  formation,  nor  from  the  overlying 
Chattahoochee  formation,  both  of  which  are  also  water  bearing. 
dg|lS*_W8P  341—15 — e 
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The  water  has  a  low  mineral  content,  is  potable,  and  is  used  for 
general  domestic  purposes;  the  hardness  is  sufficient  to  render  it 
somewhat  objectionable  in  boilers  and  in  laundries. 

If  the  area  west  of  FUnt  River  were  to  become  thickly  populated, 
there  might  be  some  danger  of  pollution,  for  surface  waters  doubtless 
gain  access  to  the  undergroimd  supply  through  the  numerous  lime 
sinks. 

Chattahoochee  fomuition, — ^The  Chattahoochee  formation  is  com- 
posed mainly  of  soft  porous  limestone,  but  it  also  contains  beds  of 
calcareous  clay  and  sandstone.  The  area  of  outcrop  is  relatively 
small,  including  a  narrow  belt  east  of  Flint  River  in  Decatur,  Mitchell, 
Dougherty,  Worth,  and  Crisp  coimties,  isolated  areas  along  the 
Florida  line  in  Grady,  Thomas,  Brooks,  Lowndes,  and  Echols  counties, 
and  small  areas  in  the  northeast  in  Screven,  Jenkins,  and  Burke 
coimties.  The  formation  alsb  probably  outcrops  along  Ocmulgee 
River  near  Abbeville  in  Wilcox  and  Dodge  counties.  Although  the 
area  of  outcrop  is  small,  the  formation  is  present  throughout  the  greater 
part  of  south  and  southeast  Georgia  beneath  the  Alum  Bluff  fonna- 
tion.  The  thickness  of  the  terrane  is  estimated  to  be  100  to  150  feet. 
The  limestones  are  in  part  porous  and  cavernous  and  throughout  much 
of  the  region  carry  large  quantities  of  water.  As  the  catchment  area 
is  small  much  of  the  water  probably  enters  the  formation  through 
lime  sinks,  although  a  considerable  part  of  it  may  find  its  way  by 
percolation  through  the  overlying  Almn  Bluff  formation. 

In  the  area  outlined  the  formation  lies  at  depths  rangmg  from  a  few 
feet  along  its  northwestern  margin  to  estimated  depths  of  400  or  500 
feet  along  the  coast.  Over  the  greater  part  of  the  region  its  depth 
does  not  exceed  350  feet.  The  waters  of  deep  artesian  wells  at  Way- 
cross  (?),  Valdosta,  Quitman,  Boston,  Thomasville,  Adel,  Liunber 
City,  and  Rockyford  are  believed  to  be  obtained  in  whole  or  in  part 
from  this  formation. 

The  waters  of  the  Chattahoochee  are  hard,  and  in  places  emit  a 
strong  odor  of  hydrogen  sulphide,  but  they  are  potable  and  are  suit- 
able for  domestic  and  for  most  industrial  pmposes.  Where  lime  sinks 
occur,  as  in  Brooks,  Lowndes,  and  Thomas  counties,  the  danger  of 
contamination  from  siu^ace  sources  renderR  it  desirable  to  sink  weDs 
to  lower  formations. 

Ahim  Bluff  formation. — ^The  Aliun  Bluff  formation  consists  of  sandy 
clays,  in  places  resembling  fuller's  earth,  and  subordinate  amounts  of 
sand,  sandstone,  and  marl  or  limestone.  On  account  of  its  pre- 
dominantly argillaceous  character  the  formation  is  not  an  important 
aquifer,  although  it  contains  local  water-bearing  beds. 

The  outcrops  of  the  strata  are  confined  roughly  to  the  area  east  of 
Flint  River  and  south  of  Cordele,  Dublin,  Tennille,  Midville,  and 
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Millen.  In  its  distribution  the  formation  corresponds  approximately 
to  the  underlying  Chattahoochee  formation.  The  strata  dip  slightly 
southward.  On  the  north  their  maximum  elevation  is  300  to  400  feet 
above  sea  level,  and  on  the  coast,  in  Mcintosh,  Glynn,  and  Camden 
counties,  they  lie  100  feet  or  more  below  sea  level.  Throughout  the 
greater  part  of  its  extent  it  is  overlain  by  the  undifferentiated  Oligo- 
cene  to  Pleistocene  deposits. 

In  the  area  outlined,  except  in  the  coast  coimties,  the  formation  lies 
at  depths  of  not  more  than  100  or  150  feet,  and  at  many  places  it  is 
very  near  the  surface.  Although  locally  the  formation  furnishes  large 
supplies  of  water  its  water  content  is  in  the  main  relatively  small  and 
at  many  places  it  is  necessary  to  sink  wells  to  the  limestones  of  the 
imderlying  Chattahoochee,  Vicksburg,  or  Jackson  formations.  In 
wells  the  deposits  can  not  be  sharply  differentiated  from  the  under- 
lying Chattahoochee  formation.  Near  the  Florida  line,  in  Decatm*, 
Grady,  Thomas,  Brooks,  and  Lowndes  coimties,  the  larger  streams 
have  cut  their  valleys  entirely  through  the  deposits,  exposing  the 
underlying  limestones  of  the  Chattahoochee  formation,  thus  permit- 
ting the  freer  escape  of  the  contained  waters  and  lessening  the  chance 
of  obtaining  artesian  supplies.  In  the  southeastern  part  of  the 
Coastal  Plain  conditions  are  more  favorable  for  the  presence  of  arte- 
sian waters  in  the  deposits,  and  it  is  probable  that  many  of  the  flowing 
wells  in  Mclntoch,  Liberty,  Glynn,  and  Camden  counties  derive  their 
waters  from  this  source. 

The  waters  from  these  deposits  are  potable  and  are  as  suitable  for 
domestic  and  industrial  pmpopes  as  those  of  the  imderlying  forma- 
tions. Where  large  supplies  happen  to  be  found  in  them  nothing  will 
be  gained  by  drilling  deeper  except  where  there  is  a  probability  of 
obtaining  artesian  flows. 

MIOCENE  SERIES. 

Less  definite  information  is  at  hand  regarding  the  Miocene  of 
Georgia  than  concerning  any  other  geologic  division  of  the  Coastal 
Plain  of  the  State.  However,  it  is  believed  that  200  or  300  feet  of 
sands,  clays,  and  marls  of  Miocene  age  exist  along  the  coast  and  that 
these  deposits  constitute  a  very  important  artesian  reservoir.  (See 
pp.  97-100.) 

The  Miocene  deposits  are  almost  entirely  hidden  by  younger  forma- 
tions, the  area  of  outcrop  being  insignificant.  The  deposits  probably 
nowhere  extend  more  than  50  or  60  miles  back  from  the  ocean  front, 
and  they  probably  nowhere  reach  an  elevation  of  100  feet  above  sea 
level.  It  is  believed  that  some  of  the  artesian  wells  less  than  150  or 
200  feet  deep  in  Camden,  Glynn,  and  Mcintosh  counties,  and  on  the 
sea  islands  of  Liberty,  Bryan,  and  Chatham  coimties,  obtain  their 
supplies  from  Miocene  strata. 
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The  few  available  analyses  of  Miocene  waters  show  moderately 
hard  waters,  most  of  which  emit  rather  strong  odors  of  hydrogen  sul- 
phide. The  waters  are  used  for  both  domestic  and  manufacturing 
purposes. 

PUOCENE?  SERIES. 

The  Charlton  formation  (probably  PUocene),  which  outcrops  along 
St..Marys  River  on  the  Florida  side  and  adjacent  to  Charlton  County, 
Ga.,  is  believed  to  be  relatively  thin  and  of  small  geographic  extent 
and  is  therefore  considered  unimportant  as  a  source  of  water. 

UNDIFFERENTIATED  OUOOCENE  TO  PLEISTOCENE,   INCLUSIVE. 

The  surface  material  over  the  greater  part  of  the  region  east  of 
Flint  River,  in  an  area  the  northern  limit  of  which  is  marked  ap- 
proximately by  a  line  cormecting  Unadilla,  Hawkinsville,  Dublin, 
TenniUe,  'Wadley,  Waynesboro,  and  Girard,  although  small  isolated 
areas  probably  occur  north  of  these  towns  and  west  of  Flint  River, 
consists  of  irregularly  bedded  sands,  clays,  and  gravels,  and  contains 
water-bearing  beds.  However,  as  the  deposits  are  relatively  thin 
and  are  broadly  distributed  as  a  nearly  horizontal  sheet  the  contained 
waters  are  under  little  or  no  hydrostatic  pressure  and  belong  mainly 
to  the  nonartesian  class.  The  deposits  are  overlain  by  a  thin  covering 
of  gray  sand,  which  is  in  the  main  residual  but  is  in  part  of  Pleistocene 
terrace  origin. 

Most  of  the  shallow  wells  in  the  area  just  outlined  tap  water-bearing 
beds,  and  niimerous  small  springs  issue  at  the  contacts  of  local  beds 
of  clay  and  sand.  The  shallow  wells  yield  suflGlcient  quantities  of 
water  for  farm  and  domestic  use  except  in  times  of  unusual  drought; 
large,  permanent  supplies  from  these  formations  are  not  to  be 
expected. 

The  waters  of  the  deposits  are  generally  soft  and  are  low  in  their 
content  of  dissolved  mineral  matter,  and  are  wholesome  where 
properly  protected  from  surface  contamination.  Some  seepage 
springs  have  been  noted,  the  waters  of  which  are  sufficiently  ferru- 
ginous to  render  them  disagreeable  to  the  taste. 

WATZK  XV  QVATX&VA&T  SYSTEM. 
PLEISTOCENE  SERIES. 

The  marine  Pleistocene  terrace  deposits,  which  cover  a  large  area 
bordering  the  Atlantic  coast  (PL  III,  p.  52),  and  the  alluvial  terrace 
deposits  of  Pleistocene  age,  which  are  present  in  small  areas  bor- 
dering the  laiger  rivers  of  the  Coastal  Plain,  contain  nonartesian 
waters  which  are  tapped  by  numerous  shallow  dug  or  driven  weUs. 
The  water  in  these  weUs  frequently  stands  within  a  foot  or  two  of 
the  surface.     On  account  of  the  high  content  of  organic  matter  in 
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many  of  the  waters  from  shallow  sources  and  their  liability  to  pol- 
lution they  are  not  considered  as  suitable  as  artesian  waters  for 
domestic  uses. 

Tiie  terrace  deposits  bordering  the  larger  rivers  are  thin  and  do 
not  yield  large  supplies.  There  are  many  shallow  wells  on  the  ter- 
races along  Chattahoochee  River,  but  little  detailed  information  has 
been  obtained  concerning  them.  Along  Ocmulgee,  Altamaha, 
Oconee,  and  Savannali  rivers  the  lowest  terrace  plain  is  swampy 
and  is  sparsely  populated,  and  for  this  reason  few  wells  have  been 
sunk.  There  are  shallow  wells  in  Pleistocene  terrace  deposits  at 
Macon,  Hawkinsville,  Lumber  City,  Dublin,  and  Augusta,  but  the 
waters  of  these  wells  should  not  be  used  for  domestic  purposes  oh 
account  of  the  danger  of  pollution. 

COUNTY  DESCRIPTIONS. 

APPUNG  COTJNTY. 
QENEBAL   FEATURES. 

Appling  Coimty  is  in  the  southeastern  part  of  the  Coastal  Plain. 
Baxley,  the  county  seat,  is  on  the  main  line  of  the  Southern  Railway, 
118  miles  from  Macon  and  69  miles  from  Brunswick.  The  area  of 
the  county  is  604  square  mile^  and  the  population  is  12,318  (census 
of  1910).  Agriculture  and  the  production  of  rough  lumber  and 
naval  stores  are  the  principal  industries. 

TOPOGRAPHY. 

The  coimty  is  nearly  level  to  gently  rolling;  the  southern  part  lies 
within  the  Satilla  drainage  basin,  the  principal  streams  being  Little 
Satilla  River  and  Hurricane  Creek.  The  divide  between  the  Alta- 
maha and  the  Satilla  drainage  basins  is  a  flat  pine-woods  country, 
which  is  traversed  by  the  Southern  Railway.  Shallow  cypress  ponds 
from  100  to  200  feet  in  diameter  and  bays  and  upland  swamps,  many 
of  them  several  hundred  acres  in  extent,  dot  this  plain.  Big  Pond, 
7  miles  north  of  Baxley,  has  an  area  of  7  or  8  square  miles.  In  the 
north,  near  Altamaha  River,  which  forms  the  northern  boundary, 
the  land  is  rolling.  In  the  west  numerous  creeks  and  branches  flow 
sluggishly  through  shallow  valleys. 

The  known  elevations  above  sea  level  along  the  Southern  Railway 
are;  Graham,  240;  Pinegrove,  229;  Baxley,  206;  Wheaton,  201; 
Surrency,  187.  The  elevation  of  the  swamp  along  Altamaha  River, 
as  estimated  from  elevations  estabUshed  on  the  river  by  the  United 
States  Corps  of  Engineers,  is  hardly  more  than  75  or  80  feet  above 
3ea  level,  and  the  elevation  of  the  swamp  of  Little  Satilla  River,  in 
the  extreme  southeast  comer  of  the  county,  is  about  the  same. 
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GEOLOGY. 

Except  for  Pleistocene  terrace  deposits  of  sand  and  clay,  laid  down 
in  narrow  areas  bordering  Altamaha  River,  the  surface  materiak 
throughout  the  greater  part  of  the  county  consist  of  undifferentiated 
deposits  of  Oligocene  and  later  age,  comprising  irregularly  bedded 
sands  and  sandy  clays,  and  interbedded  layers  of  argillaceous  sand- 
stone and  quartzite.  These  surficial  deposits  are  the  source  of  the 
waters  obtained  in  shallow  wells.  Beneath  them  throughout  the 
entire  county  is  the  Alum  Bluff  formation,  which  consists  of  100  feet 
or  more  of  soft  sandy  clays  and  sands  with  interbedded  thin  layers  of 
soft  sandstone  and  quartzite,  and  which  outcrops  in  the  bluffs  of 
Altamaha  River. 

The  Alum  Bluff  formation  is  imderlain  by  400  feet  or  more  of 
water-bearing  limestones,  which  probably  represent  in  descending 
order  the  Chattahoochee,  Vicksburg,  and  Jackson  formations,  and 
which  contain  important  water-bearing  beds.  Beneath  the  lime- 
stones;  in  descending  order,  is  a  series  of  sands,  clays,  and  marls  of 
Eocene  and  Cretaceous  age,  probably  aggregating  several  thousand 
feet  in  thickness,  which  at  an  imdetermined  depth  rest  upon  a  base- 
ment of  ancient  crystalline  rocks. 

WATER  BESOUBCES. 
DISTRIBUTION  AKD  CHARACTER. 

The  shallow  wells  of  the  county,  both  dug  and  driven,  range  in 
depth  from  10  to  60  feet.  These  wells  draw  from  the  imdifferentiated 
surficial  deposits  and  afford  abundant  supplies  of  soft  but  not  always 
wholesome  water.  The  land  is  low  and  poorly  drained,  and  in  rainy 
periods  the  water  stands  very  near  the  surface  and  has  an  unpleasant 
taste  due  to  iron  or  to  organic  matter.  Small  seepage  springs  occur 
throughout  the  coimty. 

Information  in  regard  to  deep-seated  water  is  very  scanty.  How- 
ever, the  prospects  may  be  considered  good  for  obtaining  abundant 
supplies  of  potable  water  at  depths  of  150  to  1 ,000  feet  or  more.  The 
Alum  Bluff  formation  probably  contains  water-bearing  sands  at 
depths  of  150  to  250  feet  or  more,  and  the  upper  part  of  porous 
water-bearing  limestones  referred  to  the  Chattahoochee,  Vicksburg, 
and  Jackson  formations  should  be  reached  at  depths  of  350  or  400 
feet.  Flowing  wells  probably  can  not  be  obtained  in  the  county, 
except,  possibly,  on  a  small  area  of  lowland  bordering  Altamaha 
River. 

LOCAL  8UPPUE8. 

Baxley  (population  831,  census  of  1910). — ^The  town  of  Baxley 
owns  an  artesian  well  which  supplies  the  greater  part  of  the  popula- 
tion with  water  for  domestic  use.    The  well,  which  was  drilled  in 
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1895,  was  origmaUy  461  feet  deep,  but  has  since  become  partly  filled 
with  sand,  and  is  now  only  204  feet  deep.  The  water,  which  is  prob- 
ably derived  from  Alum  Bluff  strata  at  a  depth  of  about  200  feet, 
rises  to  within  about  80  feet  of  the  surface,  and  ]^  clear,  potable,  and 
soft,  differing  in  the  latter  respect  from  most  of  the  deep-well  waters 
of  this  part  of  the  Coastal  Plain.  The  water  is  notable  for  its  high 
content  of  silica  and  for  the  appreciable  amount  of  phosphorus 
which  it  contains,  but  is  suitable  for  domestic  purposes,  so  far  as  can 
be  determined  from  a  mineral  analysis.  The  following  analysis  of  a 
sample  of  the  water  was  made  by  Edgar  Everhart:^ 

Analynt  of  nxUerfrom  gOi-foot  town  well  at  Baxley, 

Pirts  per  minion. 

SiHcaCSiOj)..: > 97 

Oxidee  of  iron  and  aluminum  (FejOj+AlaO,) 17 

Calcium  (Ca) 3. 9 

Magnedom  (Mg) 7 

Sodium  (Xa) 13 

Potaaeium  (K) 4. 4 

Carbonate  radicle  (CO3) 0 

Bicarbonate  radicle  (HCO,) 27 

Sulphate  radicle  (SO4) L  6 

Chlorine  (CI) 12 

Phosphate  radicle  (PO4) 5. 4 

Total  dissolved  solids 169 

Free  carbon  dioxide  (CO,) 31 

New  Lacey. — ^An  uil-prospecting  well,  reported  to  be  440  feet  deep, 
has  been  drilled  on  the  John  Aldredge  farm,  a  mile  southeast  of  New 
Lacey.    Water  rises  to  within  50  feet  of  the  surface. 

BAKBB  COT7NTY. 
OENEBAL  FEATURES. 

Baker  County  is  in  the  southwestern  part  of  the  Coastal  Plain  be- 
tween Flint  and  Chattahoochee  rivers.  Its  area  is  357  square  miles 
and  its  population  7,973  (census  of  1910).  The  county  contains  no 
large  towns  or  manufacturing  establishments.  Agriculture,  Imnber- 
ing,  and  the  production  of  turpentine  and  resin  are  the  chief  indus- 
tries. 

TOPOGRAPHY.  . 

The  county  is  mainly  a  nearly  level  plain.  Although  but  few 
determinations  of  altitude  have  been  made  the  surface  is  known  to 
rwige  in  elevation  above  sea  level  from  about  125  or  150  feet  in  the 
southeast  to  about  200  feet  in  the  north.  Lime  sinks,  small,  shallow 
cypreas  ponds  occupying  lime  sinks,  small,  open  lakes  or  ponds,  and 
broad  creek  swamps  characterize  the  topography.    The  drainage  of 

1  QtmgiA  Qeol.  Survey  Bull.  15,  p.  61, 1906. 
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the  county  is  chiefly  by  subterranean  stoeams  throu^  lime  sinks, 
small  surface  streams  being  mxe.  Flint  River  forms  the  eastern 
boundary  of  the  coxmty.  Two  Pleistocene  terraces — an  alluvial  plam 
about  15  feet  above,  the  river  and  a  higher  sand-covered  terrace  40 
to  50  feet  above  the  same  datum — border  the  river.  The  tributaries 
of  Flint  River,  Ichawaynochaway,  Chickasawhatchee,  and  Coolewa- 
hee  creeks,  which  flow  southward  through  the  county,  have  very 
shallow  valleys  and  very  low  banks  and  in  places  spread  out  so 
widely  in  swamps  that  it  is  difficult  to  recognize  their  main  channels. 

GEOLOGY. 

The  county  is  directly  underlain  by  the  Vicksburg  formation  which 
is  estimated  to  be  not  less  than  300  feet  thick.  This  formation  is 
represented  at  the  surface  by  residual  sands  and  days  and  by  flint 
fragments.  Beneath  the  residual  materials  the  formation  probably 
consists  mainly  of  limestones  interbedded,  according  to  well  records, 
with  sands.  A  thin  deposit  of  loose  residual  sand  covers  the  upland, 
and  Pleistocene  deposits,  which  have  very  little  bearing  on  the  water 
supply,  occur  along  Flint  River  and  Ichawaynochaway  Creek. 

The  Vicksburg  formation  is  underlain  by  several  himdred  feet  of 
undifferentiated  limestones,  sands,  clays,  and  marls  of  Eocene  age, 
which  contain  water-bearing  beds.  The  Eocene  deposits  are  under- 
lain by  2,000  feet  or  more  of  sands,  days,  and  marls  of  Cretaceous 
age,  beneath  which  at  an  imdetermined  depth  is  the  basement  of 
ancient  crystalline  rocks.  The  Cretaceous  deposits  contain  impor- 
tant water-bearing  beds. 

WATER  RESOURCES. 
DISTRIBUTION  AND  CHARACTBR. 

The  shallow  open  wdls  of  the  county  vary  in  depth  from  30  to  40 
feet.  The  water  of  many  of  them  is  hard  and  is  considered  unwhole- 
some. The  water  is  derived  from  the  Vicksburg  formation  and  from 
the  residual  sands  and  clays  resulting  from  the  weathering  of  this 
formation.  There  are  several  perennial  limestone  springs  in  the 
county,  but  their  waters  are  used  only  locally  for  drinking  and  cook- 
ing. The  largest  are  Blue  Spring,  at  the  mouth  of  Coolewahee  Creek 
at  Newton,  and  Lester  Spring,  8  miles  northeast  of  Newton. 

Two  deep  flowing  wells  have  been  obtained  in  the  county,  and  it 
is  probable  that  others  can  be  obtained  anywhere  east  of  Ichaway- 
nochaway Creek.  Limestones  of  the  Vicksburg  formation  will  yield 
large  supplies  of  water  at  depths  of  300  feet  or  less,  and  the  water- 
bearing strata  of  the  Eocene  and  Cretaceous  deposits  which  imderlie 
the  Vicksburg  and  which  furnish  flows  in  Calhoun  and  Dou^erty 
counties  will  yidd  waters  at  depths  of  300  to  1,500  feet  or  more. 
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LOCAL  8UPPUE8. 


Newion  (population  364,  census  of  1910). — ^An  artesian  well  owned 
by  Newton  is  825  feet  deep  and  flows  at  the  rate  of  15  gallons  per 
minute;  tlie  water  will  rise  35  feet  above  the  surface.  McCallie* 
has  published  the  following  log,  giving  I.  B.  Perry  as  authority: 

Log  oftoton  well  at  Newton, 
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The  water-bearing  strata  are  probably  in  the  lower  part  of  the 
Eocene.  The  following  analysis  of  the  water  was  made  by  Edgar 
Everhart:  * 

AnalytU  ofviaterfrom  an  StS-foot  town  well  at  Newton. 

Parts  per  miUkm. 

Silica  (SiOj) 20 

Oxides  of  iron  and  aluminum  (FeaOj+AlaO,) 3. 6 

Calcimn(Ca) 4.6 

Magneeium  (Mg) 3.2 

Sodium  (Na) 59 

PotaflBium  (K) 1.9 

Carbonate  radicle  (CO,) 0 

Bicarbonate  radicle  (HCO3) 162 

Sulphate  radicle  (SO4) 9.3 

Chlorine  (CI) 7.0 

Total  dissolved  aolide 190 

Total  hardness : 27 

Pennanent  hardness 23 

Free  carbon  dioxide  (COj) 74 

Elmodel. — ^Elmodel  is  a  small  village  12  miles  west  of  Newton. 
According  to  M.  A.  Jarrard^  driller,  an  artesian  well  at  this  place, 
completed  in  1907,  is  661  feet  deep,  and  is  cased  to  a  depth  of  365 
feet.  The  diameter  at  the  top  is  4^  inches  and  at  the  bottom  2 
inches.  When  finished,  the  water  rose  in  a  pipe  30  feet  above  the 
surface  and  flowed  70  gallons  a  minute.  A  slight  decrease  in  the 
yield  is  thought  to  be  due  to  a  leak  in  the  casing.  The  water  is  used 
for  general  domestic  purposes. 

1  Oeorgia  GeoL  Survey  BulL  15,  p.  52, 1906. 
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Log  of  well  at  Ehnodd. 
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The  water  probably  com^  from  the  Midway  or  the  Wilcox  forma- 
tion of  the  Eocene. 

MimmsviUe, — Drilled  wells  200  feet  deep  have  been  reported  from 
near  MimmsviUe;  in  the  southwestern  part  of  the  county. 

BAIiDWIN  COUNTY. 
GENERAL  FEATUBES. 

Baldwin  County  is  near  the  central  part  of  Georgia,  on  the  border 
between  the  Piedmont  Plateau  and  the  Atlantic  Coastal  Plain.  Its 
area  is  307  square  miles  and  its  population  18;354  (census  of  1910). 
Agriculture  and  the  mining  and  manufacture  of  clay  products  are  the 
chief  industries. 

TOPOGRAPHY. 

Approximately  the  southern  half  of  the  county  is  included  within 
the  Atlantic  Coastal  Plain  and  forms  part  of  the  physiographic  divi- 
sion known  as  the  fall-line  hills.  This  part  of  the  county  is  drained 
by  Oconee  River,  the  two  principal  tributaries  of  which  are  Town 
Creek  and  Fishing  Creek.  The  surface  has  been  much  dissected  by 
these  streams  and  their  tributaries  and  is  therefore  hilly,  the  maxi- 
mum topographic  relief  being  probably  between  350  and  400  feet. 
Two  narrow,  fairly  well  defined  Pleistocene  terrace  plains  have  been 
formed  along  Oconee  River,  one  Ijong  10  to  20  feet  and  the  other  40 
to  50  feet  above  low-water  level.  The  general  hilly  character  of  the 
area  has  been  thus  modified  in  a  tract  a  mUe  or  more  in  width  bor- 
dering the  river. 

GEOLOGY. 

Crystalline  rocks  of  the  Piedmont  Plateau  region  or  their  decom- 
posed products  outcrop  at  the  surface  over  more  than  half  of  the 
county  and  are  present  beneath  Cretaceous  and  younger  deposits  in 
the  remainder.  Coarse,  unevenly  bedded  sands  and  clays  of  Lower 
Cretaceous  age  form  the  surface  materials  over  the  greater  part  of 
the  area  between  Oconee  River  and  the  eastern  boundary  of  the 
county.  They  rest  upon  the  crystalline  rocks,  which  appear  in  the 
bed  of  Oconee  River  on  the  west  and  of  Gum  Creek  on  the  east. 
Strata  of  the  same  age  and  of  similar  character  rest  upon  the  crystal- 
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fine  rocks  in  the  southwestern  part  of  the  area  south  of  Milledgeville. 
Hie  maxJTnum  thickness  of  the  Lower  CSretaceous  deposits  within  the 
county  is  probably  not  greater  than  100  or  150  feet. 

la  a  small  area  in  the  vicinity  of  Stevens  Pottery  the  Lower  Cre- 
Uoeous  sediments  are  unconformably  overlain  by  relatively  thin, 
overlapping  sands  and  clays  belonging  to  the  Claiborne  group  of  the 
Eocene.  Some  terrace  loams^  sands,  and  gravels  of  Pleistocene  age 
have  been  deposited  along  Oconee  River.     (See  PL  III,  p.  52.) 

WATER  RESOURCES. 
DISTRIBITTION  AND  CHARACTBB. 

The  water  supphes  for  domestic  use  in  the  Coastal  Plain  areas  in 
Baldwin  County  are  derived  chiefly  from  weUs  of  the  dug  type  20  to 
80  feet  in  depth  and  from  small  springs.  The  waters  yielded  by  both 
weDs  and  springs  come  principally  from  the  beds  of  sand  which  pre- 
dominantly compose  the  Lower  Cretaceous  deposits.  The  waters  are 
of  satisfactory  quality  except  where  locally  contaminated  from  sur- 
face sources. 

Small  creeks  and  branches  furnish  an  abundant  supply  of  excellent 
water  for  the  use  of  domestic  animals  and  for  local  steam-producing 
plants. 

As  the  Lower  Cretaceous  strata  probably  do  not  exceed  a  thickness 
of  100  or  150  feet  within  the  county  limits,  and  as  only  slight  artesian 
pressure  is  developed,  weUs  drawing  water  from  this  source  can 
scarcely  be  classed  as  artesian.  However,  moderate  amounts  of 
water  of  good  quahty  can  be  obtained  from  the  porous  beds  of  sand 
which  largely  compose  the  deposits. 

LOCAL   SUPPLIES. 

MJUdgeviUe  (population  4,385,  census  of  1910). — Milledgeville,  the 
county  seat,  is  situated  near  the  fall  line,  which  marks  the  boundary 
between  the  Coastal  Plain  and  the  Piedmont  Plateau. 

The  town  is  equipped  with  a  water-supply  system  concerning  which 
the  following  data  have  been  furnished  by  Mayor  M.  S.  Bell: 

The  water  plant  is  owned  by  the  Baldwin  County  Water  Co.,  of  Phila- 
ddphia,  Pa.,  and  draws  from  Fishing  Creek,  1^  miles  northwest  of  the 
center  of  the  town.  Two  pumps,  having  a  combined  daily  capacity 
of  750,000  gallons,  force  the  water  from  its  source  to  a  standpipe 
which  has  a  capacity  of  150,000  gallons,  and  affords  a  pressure  of 
75  pounds.  The  distributing  mains  have  a  total  length  of  5i  miles. 
There  are  278  domestic  taps  and  82  fire  hydrants.  The  total  daily 
consumption  for  all  purposes  is  250,000  gdlons.  The  water  is  soft. 
The  State  farm  is  located  within  the  basin  of  Fishing  Creek  and  the 
creek  receives  the  drainage  from  the  farm  a  short  distance  above  the 
waterworks  intake. 
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Stevens  Pottery. — So  far  as  reported  the  only  attempt  yet  made 
to  drill  a  deep  artesian  well  in  the  county  was  made  in  1893  at  the 
Stevens  Pottery.  W.  C.  Stevens  states  that  at  a  depth  between  60 
and  75  feet  a  strong  flow  of  water  was  encountered  but  was  cased  off, 
and  drilling  was  continued  through  soft  "granite"  rock  to  a  depth 
of  150  feet.  The  well  has  been  abandoned.  The  soft  rock  was  prob- 
ably the  upper  decayed  portion  of  the  crystalline  basement  rocks 
which  underlie  the  Lower  Cretaceous  deposits. 

BBN  HILL  C0T7NTY. 

GENERAL   FEATURES. 

^  Ben  Hill  County  is  in  the  central  part  of  the  Coastal  Plain  of 
Georgia,  in  the  wire-grass  section.  Its  population  (census  of  1910) 
is  11,863  and  its  area  is  256  square  miles.  Fitzgerald,  the  only 
large  town  in  the  county,  is  the  county  seat. 

TOPOGRAPHY. 

The  county  is  gently  rolling  and  the  relief  is  slight;  the  elevations 
probably  ranging  from  325  to  400  feet  above  sea  level.  The  elevation 
at  Fitzgerald,  at  the  Atlanta,  Birmingham  &  Atlantic  Railroad  sta- 
tion, is  about  385  feet.  Ocmulgee  River  forms  a  part  of  the  northern 
boundary  of  the  county  and  is  the  only  stream  of  noteworthy  size. 

GEOLOGY. 

The  greater  part  of  the  county  is  underlain  by  100  feet  or  less  of 
irregularly  bedded  sands  and  clays  which  weather  to  gray  or  yellow 
sands  several  feet  thick.  These  deposits  are  underlain  by  the  Alum 
Bluff  formation,  which  consists  of  100  feet  or  more  of  greenish-gray 
sands  and  clays  and  which  appears  in  the  bluff  of  Ocmulgee  River  at 
the  mouth  of  House  Creek,  in  the  northeastern  part  of  the  county. 
The  Alum  Bluff  is  probably  underlain,  in  descending  order,  by  the 
Chattahoochee  and  Vicksburg  formations  (Oligocone)  and  the  Jack- 
son formation  (Eocene),  which  consist  mainly  of  water-bearing 
limastonos  and  the  combined  thickness  of  which  is  probably  between 
300  and  500  feet.  The  Jackson  formation  is  underlain  by  undiffer- 
entiated sands,  clays,  and  marls  of  Eocene  age,  and  these  are  underlain 
by  undifferentiated  Cretaceous  deposits  which  at  an  imknown  depth 
rest  upon  a  basement  of  ancient  crystalline  rocks. 

WATER   RESOURCES. 
DISTRIBUTION   AND  CHARACTER. 

Water  for  domestic  purposes  is  obtained  chiefly  from  dug  wells  of 
shallow  depth.  The  waters  of  streams  and  ponds  are  used  locally  for 
steam-producing  purposes.     Springs  are  comparatively  few  and  are 
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of  Utde  importance.     The  only  deep  wells  reported  are  at  Fitzgerald 
and  Bowens  Mill. 

Throughout  the  county  wells  drilled  to  depths  of  200  to  1,500  feet 
or  more  may  be  expected  to  furnish  abundant  supplies  of  water,  but 
the  prospects  for  obtaining  flows  are  very  poor,  except  on  a  narrow 
area  of  lowland  bordering  Ocmulgee  River,  and  in  the  valleys  of  some 
of  the  small  tributaries  entering  the  river. 

LOCAL  SUPPLIES. 

Fitzgerald  (population  5,795,  census  of  1910). — The  town  of  Fitz- 
gerald owns  a  water-supply  system  and  obtains  water  from  an  arte- 
sian well,  using  40,000  gallons  a  day.  The  water  is  satisfactory  for 
general  domestic  purposes  but  is  not  used  for  manufacturing.  The 
city  well  (No.  2,  Table  1)  is  825  feet  deep  and  the  water  which  prob- 
ably comes  from  Eocene  strata  is  reported  to  rise  to  within  100  feet 
of  the  surface.  The  following  is  an  analysis  of  the  water  by  Edgar 
Everhart:* 

AnaUffis  of  water  from  an  SiS-foot  toiim  well  at  Fitzgerald. 

Parts  per  millfcm. 

SiticaCSiOj) 13 

Oxides  of  iron  and  aluminam  (FeaOj-f  AljO,) 10 

Calcium  (Ca) 20 

Magnesium  (Mg) 5. 2 

Sodium  (Na) 8.2 

Potassium  (K) 1. 9 

Carbonate  radicle  (COj) 0 

Bicarbonate  radicle  (HCO,) 72 

Sulphate  radicle  (SOJ 3. 7 

Phosphate  radicle  (PO4) Trace. 

(3ilorine(Cl) 20 

Total  diflBolved  solids 118 

Pree  carbon  dioxide  (CO2) 28 

There  are  several  wells  at  Fitzgerald  which  are  reported  to  be 
about  650  feet  deep,  and  one  which  is  381  feet  deep  (No.  3,  Table  1). 
The  water-bearing  beds  tapped  by  these  wells  are  behoved  to  be  in 
the  undifferentiated  Oligocene  and  Eocene  limestones  described  on 
page  140.  McCaUie'  has  published  the  following  log  of  the  381-foot 
well: 

Log  of  381 'fool  well  0/  Fitzgerald  Ice  Co.,  at  Fitzgerald. 
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>  0«orste  G«ol.  Survey  Bull.  IS,  p.  133, 1908.  *  Idem,  p.  122. 
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Botoens  MiU  (population  79,  census  of  1910). — Bowens  Mill  is  a 
small  community  in  the  northeastern  part  of  the  county,  near 
Ocmulgee  River.  A  well  (No.  1,  Table  1)  owned  by  R.  V.  Bowens 
is  670  feet  deep  and  is  said  to  flow  at  the  rate  of  50  gallons  per  minute 
at  a  height  of  15  feet  above  the  surface.  The  water  is  reported  to  be 
hard  and  sulphurous. 

Table  I.— Wells  in  Ben  Hill  County, 
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•  Georgia  Geol.  Survey  Bull.  15,  pp.  122, 123, 1908. 
BBBBIEN  00T7NTY. 
OENEBAL  FEATURES. 

Berrien  Coimty  lies  in  the  south-central  part  of  the  Coastal  Plain  of 
Georgia,  between  Alapaha  River  on  the  east  and  Little  River  on  the 
west.  Its  area  is  736  square  miles  and  its  population  is  22,772  (census 
of  1910).  Agriculture  and  the  production  of  lumber  and  naval  stores 
are  the  chief  industries.  The  main  industrial  use  to  which  the 
waters  are  put  is  the  production  of  steam  in  the  boilers  of  sawmilb 
and  cotton  gins. 

TOPOGRAPHY. 

The  coxmty  is  nearly  level.  The  principal  streams,  Alapaha, 
Little,  and  Withlacoochee  rivers,  and  their  numerous  small  tribu- 
taries, flow  sluggishly  through  swamps  without  definite  channeb  and 
have  accomplished  little  erosion.  The  valleys  are  shallow,  the  maxi- 
mum relief  being  about  70  feet.    Cypress  ponds  or  swamps  are  com- 
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men  on  the  flat  lands  in  the  southern  part  of  the  county.  The  known 
raihoad  elevations  are  Adel;  246;  Alapaha,  293;  Cecil,  250;  Enigma, 
309;  Lenox,  300;  and  Sparks,  241. 

GEOLOGY. 

The  surface  formation  consists  of  60  or  60  feet  of  sands  and  clajrs, 
{)robabl5r  Oligocene,  and  is  the  source  of  the  water  of  seepage  springs 
and  shallow  wells.  The  Alum  Bluff  formation,  which  consists  of  clays 
and  sands  having  a  probable  maximum  thickness  of  200  feet,  out- 
crops in  the  valleys  of  Alapaha,  Withlacoochee,  and  Little  rivers. 
The  formation  contains  local  water-bearing  beds,  as  at  Milltown,  but 
in  general  it  is  believed  to  be  of  little  importance  as  an  aquifer. 

Thin  coverings  of  Pleistocene  sand  and  clay,  deposited  on  the  nar- 
row terraces  bordering  the  rivers,  yield  waters  locally  and  are  the 
source  of  a  few  springs,  but  are  of  relatively  slight  importance  as 
aquifers. 

Limestones  of  the  Chattahoochee  formation  imderlie  the  Alum 
Bluff  formation  at  probable  depths  of  260  or  276  feet,  and  are  in  turn 
underlain  in  descending  order  by  the  Vicksburg  and  Jackson  for- 
mations, which  consist  chiefly  of  limestones.  These  formations  are 
water  bearing  and  will  yield  abimdant  supplies. 

The  Jackson  formation  is  imderlain  in  descending  order  by  imdiffer- 
entiated  strata  of  Eocene  and  Cretaceous  age,  probably  having  an 
aggregate  thickness  of  2,000  feet  or  more,  which  at  an  imdetermined 
depth  rest  upon  ancient  crystalline  rocks.  The  Eocene  and  Cretaceous 
dq>06its  contain  important  water-bearing  beds. 

WATEB  RESOUBOES. 
DUTBIBUnON  AND  OHABACTBB. 

Shallow  open  and  driven  wells,  ranging  in  depth  from  10  to  66  feet 
aod  jielding  soft  watery  are  the  principal  sources  of  domestic  supply 
in  the  small  villages  and  rural  districts.  On  the  flat  lowlands  the 
water  table  is  only  a  few  feet  beneath  the  surface  and  during  rainy 
weather  is  frequently  so  near  the  surface  that  water  can  be  dipped 
from  the  wells  by  hand.  Driven  and  bored  wells  are  practicable  over 
the  whole  county,  and  should  be  used  in  preference  to  open  dug  wells, 
which  are  more  likely  to  be  contaminated  by  surface  drainage. 

In  places  at  or  near  the  edges  of  swamps  or  poorly  drained  depres- 
sioi^  there  are  small  seepage  springs,  some  of  which  yield  unwhole- 
some waters.  The  waters  of  the  ponds,  creeks,  and  rivers  are  dark 
or  black  from  decayed  vegetation. 

Artesian  water  can  doubtless  be  obtained  anywhere  in  the  county 
at  depths  of  100  tx)  1,500  feet  or  more,  but  the  chance  for  obtaining 
natural  flows  is  slight.  Artesian  wells  have  been  drilled  at  Adel, 
Sparks,  Nashville,  Milltown,  and  Heartsease. 
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LOCAL  8UPPUE8. 

Add  (population  1,902,  census  of  1910). — The  town  of  Adelowns 
an  artesian  well  and  has  a  public  water-supply  system,  but  a  large 
part  of  the  population  uses  shallow  open  wells.  The  public  artesian 
well  (No.  2,  Table  2),  drilled  in  1907,  is  675  feet  deep  and  10  inches  in 
diameter.  The  water  rises  to  within  50  feet  of  the  surface  and  the 
yield  is  500  gallons  per  minute.  The  water  is  hard  (see  analysis  1, 
Table  3)  and  the  content  of  total  solids  is  hi^,  rendering  it  less  suit- 
able for  general  domestic  purposes  than  most  of  the  artesian  watei^ 
of  the  Coastal  Plain  of  Georgia.  The  well  probably  penetrates  the 
upper  part  of  the  Eocene.  S.  W.  McCallie  *  gives  the  following  account 
of  another  artesian  well  (No.  1,  Table  2)  at  this  place: 

The  Adel  well,  completed  in  1893,  is  4i  inches  in  diameter  and  280  feet  deep.  The 
water  rises  to  within  154  feet  of  the  surface.  Mr.  J.  B.  Spencer  furnishes  the  following 
[partial]  record : 

Log  oftSO-foot  well  at  Adel. 

Feet, 

Sandy  soil 2 

Red  clay 10 

White  sand 10 

Blue  clay  with  sandstone  bowlders 125 

Fine  white  sand 25 

Limestone  with  thin  layers  of  flint  (water  bearing  at  229  feet) 100 

Sparks  (population  842,  census  of  1910). — The  town  of  Sparks  owns 
an  artesian  well  407  feet  deep  (No.  6,  Table  2)  which  supplies  the 
greater  part  of  the  population  with  water  for  all  purposes.  The  analy- 
sis (No.  2,  Table  3)  shows  a  moderately  hard  carbonate  water,  calcium 
and  magnesium  being  the  principal  bases. 

NashviUe  (population  990,  census  of  1910). — ^Nashville  owns  a  pub- 
lic water-supply  system  which  obtains  water  from  an  artesian  well 
(No.  5,  Table  2)  completed  in  1907.  The  water  is  reported  to  be 
hard,  but  is  satisfactory  in  other  respects,  and  is  used  for  general 
domestic  purposes  and  for  the  manufacture  of  ice.  The  well  is  436 
feet  deep  and  6  inches  in  diameter.  The  water  rises  to  within  125 
feet  of  the  surface,  but  is  lowered  25  feet,  or  to  150  feet  below  the 
surface,  by  pumping  136  gallons  a  minute.  The  shallow  wells  in  the 
town  are  from  20  to  40  feet  in  depth  and  aflford  soft  waters. 

MiTUovm  (population  1,247,  census  of  1910). — Open  wells,  10  to  30 
feet  in  depth,  are  the  principal  source  of  water  supply  at  Milltown. 
There  is  one  deep  well  in  the  town  (No.  4,  Table  2),  information  con- 
cerning which  has  been  furnished  by  McCallie  *  as  follows: 

The  G.  V.  Qrees  Lumber  Co.*8  well,  located  at  MiUtown,  was  completed  October 
25,  1903.  The  well  is  6  inches  in  diameter  and  260  feet  deep,  and  it  furnishes  a  good 
supply  of  Bulphiuroted  water,  rifling  to  within  80  feet  of  the  surface.  The  main  ^ter 
supply  is  said  to  come  from  sand  100  feet  from  the  surface .  The  water  is  used  for  dnJ^' 
ing  and  other  piu*poses. 

>  Georgia  Qeol.  Survey  Bull.  15,  p.  £3,  IQOS.  « IdMS,  p.  M, 
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Heartsease. — A  deep  well  at  Heartsease  (No.  3,  Table  2),  owned  by 
the  Gun  Manufacturing  Co.,  is  reported  to  be  800  feet  deep.  The 
water  rises  to  within  300  feet  of  the  surface. 

Tablb  2. — Welli  in  Berrien  County. 


So. 


Ownar. 


DriUer. 


Authority. 


Date 
oom- 
plet- 
ed. 


Ap- 
prox- 
imate 
eleva- 
tion 
above 
sea 
level. 


liAdd 

2; do 

3    Heartsease. 


imitown.. 


NishviUe 

Sparks,    100    yards 
Dortbeaat  of  poet 


Town 

Onn  Manotectarlng 

Co. 
Q.  V.  Gress  Lumber 

Co. 

Town 

....do 


White  <b  Co. 


J.  B.Spencer  a. , 


Postmaster 

S.W.McCallie». 


1803 
1907 


Feet. 
246 
246 


J.  W.  Sirmans,  mayor. 
Mark    McCaine    and 
£.  B.  Blade. 


1903 


1907 
1908 


Na 


Depth. 


Diame- 
ter. 


Dmth 

princi- 
pal wa- 

ter- 
bearii« 

bed7 


Depth 
toother 

water- 
bearing 

beds. 


Level 

of  water 

below 

snrfoce. 


Yield  per  min- 
ute. 


Flow. 


Pump. 


How  ob- 
tained. 


Quality. 


Fed, 
280 
675 

800 

260 
436 

407 


JndUt. 


Feet. 


Feet. 


10 


100 
400 


Feet. 
IM 
60 

300 

80 
125 


QaUi. 


QaUt. 


500 
20 


Steam 

?ump. 
r-fift 
pump. 


135 
300 


Air-lift 

pmnp. 
do 


Hard     and     sulphurous. 

Analysis  1,  Table  3. 
Hard. 

Sulphurous. 
Hard. 

Hard.    Analysis  2,  Table  3. 


No. 


Principal  water  bed. 


Uie. 


Qeologio  horiioii.       Character. 


Remarics. 


Dooustk: 

Municipal  supply 


ICunfictnring . . . . 
Ifonicipal  supply 
....do 


Chattahoochee  for- 
mation T 

Eocane 

do 

Alum  Bluil  forma- 
tion. 

Vicksburg  forma- 
tion T 

do 


Limestone. 


Sand — 
Soft  rook. 
Sand..... 


See  log,  p.  144. 

10>inch  cashigto  60  feet.  Cost  of  well,  $2,000. 


6-inch  cashig  to  300  feet.  Cost  of  well,  $1,200; 

of  machinery,  $1,200. 
10-inch  casing  to  407  feet.    Cost  of  well, 

$1,000. 


a  Georgia  Geol.  Survey  BulL  15,  p.  53, 1908. 
384180— W8P  341—16 10 


^  Idem,  p.  55, 56. 
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Tablb  3. — Analyses  ofvM  watenfrom  Berrien  County. 
[Parts  pwrnillJon.) 


47 
4.0 

150 
72 

22 

.0 
168 
518 

.0 
21 
972 


31 

.3 
50 
16 
4.3 

.6 


136 
72 


5.0 


1.  Well  No.  2,  Table  2.    Sample  collected  June  13, 1911;  Ed^ar  Everhart,  analyst. 

2.  Well  No.  6,  Table  2.    Edgar  Everhart,  analyst. 

BIBB  COUNTY. 
GENERAL  FEATURES. 

Bibb  County  is  in  the  central  part\)f  the  State  on  the  border  between 
the  Piedmont  Plateau  and  the  Atlantic  Coastal  Plain.  Its  area  is 
277  square  miles  and  its  population  (according  to  the  census  of  1910) 
is  56,646.  In  the  city  of  Macon  the  chief  industries  are  the  extraction 
of  cottonseed  oil  and  the  manufacture  of  cotton  goods,  wagons,  agri- 
cultural implements,  fertilizers,  lumber  products,  and  food  prepara- 
tions.   Outside  of  Macon  agriculture  is  the  chief  industry. 

TOPOGRAPHT. 

The  portion  of  the  county  included  within  the  Coastal  Plain  is  a 
part  of  the  physiographic  division  known  as  the  fall-line  hills.  The 
tops  of  the  higher  hills  mark  the  position  of  a  once-existing  upland 
plain  which  has  been  largely  destroyed  by  the  erosion  of  Ocmulgee 
River  and  its  several  tributaries. 

Detailed  information  concerning  the  topography  is  lacking,  but 
the  maximum  relief  is  probably  between  300  and  400  feet.  The  sur- 
face, which  over  much  of  the  area  is  hilly,  has  been  modified  in  an 
area  several  miles  wide  bordering  Ocmulgee  River  by  processes  which 
have  produced  two  fairly  well  defined  Pleistocene  terrace  plains, 
one  lying  10  to  20  feet  and  the  other  60  to  75  feet  above  low-water  level 
of  the  river. 

GEOLOGY. 

Crystalline  rocks,  more  or  less  decomposed,  probably  of  pre- 
Cambrian  age,  outcrop  in  the  Piedmont  Plateau.  Their  upper 
surface  inclines  southward  and  passes  beneath  the  deposits  of  the 
Coastal  Plain  which  form  the  surface  materials  over  approximately 
two-thirds  of  the  coimty.  In  the  Coastal  Plain  area  Lower 
Cretaceous  deposits,  consisting  of  several  himdred  feet  of  coarse, 
irregularly  bedded,  arkosic  sands  with  clay  lenses,  rest  immediately 
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upon  the  crystalline  basement  rocks.  These  deposits  are  uncon- 
fonnably  overlain  in  a  limited  area  in  the  southern  part  of  the  county 
by  the  Cusseta  sand  member  of  the  Ripley  formation,  which  consists 
of  sBnds  and  clays  similar  in  character  to  those  constituting  tJie 
Lower  Cretaceous  deposits.  A  thin  overlap  of  strata  belonging  to 
the  Claiborne  group  of  the  Eocene  extends  from  Twiggs  County  into 
the  eastern  part  of  Bibb  Coimty  and  covers  the  Lower  Cretaceous 
dqxjsits  in  a  limited  area.     (See  PI.  m,  p.  52.) 

In  narrow  areas  bordering  Ocmulgee  River  Pleistocene  terracing 
hss  taken  place,  and  terrace  deposits  of  loams,  sands,  and  gravels 
20  to  30  feet  thick  have  been  deposited  upon  the  Cretaceous  beds. 
Thin  surficial  deposits  of  gravel,  which  are  present  in  discontinuous 
patches  on  the  tops  and  upper  slopes  of  some  of  the  hills  southwest 
of  Macon,  are  tentatively  referred  to  the  Claiborne  group  of  the 
Eocene. 

The  beds  of  sand  which  predominantly  compose  the  formations  of 
the  Coastal  Plain  in  this  coxmty  contain  waters  of  excellent  quality 
in  great  abundance. 

WATEB  BESOUBCE8. 

DisnaBimoN  and  characteb. 

The  chief  sources  of  domestic  water  supply  in  Bibb  County  outside 
the  city  of  Macon  are  dug  wells  20  to  100  feet  or  more  in  depth  and 
springs.  On  the  first  terrace  lands  bordering  Ocm^ilgee  River  wells  of 
shallow  depth  prevail,  and  they  tap  water-bearing  beds  at  the  base 
of  the  Pleistocene  terrace  deposits.  Waters  from  these  soiuces  are  of 
satisfactory  quality  unless  contaminated  by  drainage  from  dwellings 
and  stables.  In  the  hilly  areas  away  from  the  river  it  is  necessary 
to  gink  the  wells  to  100  feet  or  more,  except  in  the  bottoms  of  the 
small  valleys  between  tlie  hills,  where  the  water  table  stands  nearer 
the  surface.  Except  in  a  small  area  in  the  southern  part  of  the 
county,  where  the  Cusseta  sand  member  is  drawn  upon,  the  water- 
hearing  beds  tapped  by  dug  wells  in  the  hilly  areas  are  in  the  Lower 
Cretaceous  deposits. 

Springs  are  numeroxis  throughout  the  Coastal  Plain  portion  of  the 
county.  Many  are  small  but  some  yield  large  quantities  of  water. 
The  spring  waters  are  conmaonly  soft  and  of  good  quality,  but 
we  locally  chaiged  with  moderate  amounts  of  mineral  matter.  Two 
springs  of  conmiercial  importance  are  White  Elk  or  St,  Winifreds 
Spring  (see  pp.  149-150),  7  miles  east  of  Macon  on  the  Edwards  estate, 
wid  White  Oak  Spring  near  Macon,  the  waters  of  both  of  which  are 
sold  for  drinking  purposes. 

Numerous  small  creeks  and  branches  afford  an  abimdant  supply 
^f  water  for  stock  and  for  steam  producing. 
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The  Lower  Cretaceous  sediments,  which  constitute  the  bulk  of  the 
deposits  of  the  Coastal  Plain  part  of  the  county,  contain  numerous 
beds  of  coarse  unconsolidated  sand  and  gravel  capable  of  carrying 
large  quantities  of  water.  Except  along  their  northern  border,  where 
they  feather  out  against  the  crystalline  rocks,  these  deposits  may  be 
regarded  as  a  most  promising  soiurce  of  artesian  supplies.  South- 
ward from  the  border  the  deposits  gradually  thicken  until  in  the 
extreme  southern  part  of  the  coimty  the  base  of  the  water-bearing 
strata  lies  at  an  estimated  depth  of  600  feet. 

LOCAL  SUPPLIES. 

Ma4i(m  (population  40,665,  census  of  1910). — ^The  city  of  Macon  is 
provided  with  a  water-supply  system,  information  concerning  which 
has  been  furnished  byH.  S.  Edwards,  postmaster,  and  H.  T.  Lowell. 

The  plant  is  owned  by  the  Macon  Gas,  Light  &  Water  Co.  and 
the  source  of  supply  is  Ocmulgee  River.  The  pumps  which  lift  the 
water  to  the  standpipe  have  a  daily  capacity  of  10,000,000  gallons. 
The  capacity  of  the  standpipe  is  3,000,000  gallons.  The  standpipe 
pressure  is  60  pounds  and  the  possible  direct  pressure  from  the  pumps 
is  120  pounds.  The  length  of  the  distributing  mains  is  42.7  miles. 
The  number  of  domestic  taps  is  3,859;  manufacturing  taps,  68;  and 
fire  hydrants,  268.  The  total  amount  of  water  used  daily  for  domestic 
purposes,  manufacturing,  street  sprinkling,  and  sewer  flushing  is 
approximately  4,500,000  gallons.  The  water  is  filtered,  after  which 
it  is  satisfactory  for  all  purposes. 

Mr.  Edwards  has  also  furnished  the  following  information  concern- 
ing the  private  wells  formerly  used  in  Macon  and  concerning  certain 
wells  now  in  use  in  the  vicinity  of  Macon: 

There  are  at  present  no  wells  in  the  city  proper.  Speaking  generally  and  from 
memory,  the  wells  formerly  used  in  the  residential  portion  among  the  hills  were  from 
70  to  110  feet  in  depth.  ♦  *  ♦  Several  of  them  were  highly  mineralized,  iron  pre- 
dominating. On  the  lower  levels  the  wells  were  from  20  to  40  feet  deep,  the  waters 
rising  10  to  12  feet  in  them. 

South  of  the  city,  in  the  river  valley,  factories,  railway  shops,  and  ice  works  obtain 
a  large  supply  of  water  from  shallow  wells.  The  supply  from  this  source  seems  inex- 
haustible and  the  water  is  good.  I  imderstand,  however,  that  it  is  destructive  of 
boiler  flues  and  is  unfit  for  bleaching  purposes  in  our  cotton  mills. 

An  unsuccessful  attempt  was  made  in  1890  by  the  Acme  Brewing 
Co.,  of  Macon,  to  obtain  water  from  a  deep  artesian  source.  (See 
well  No.  1,  Table  4.) 

WaHden. — Several  artesian  wells  (Nos.  3,  4,  5,  6,  Table  4)  which 
tap  water-bearing  beds  in  the  Lower  Cretaceous  deposits  have  been 
drilled  in  the  vicinity  of  Walden.  The  analysis  of  a  sample  of  water 
from  a  265-foot  well  owned  by  J.  B.  Willis  (No.  3,  Table  4)  is  given 
in  Table  5  (analysis  3).  The  following  is  a  log  of  a  well  (No.  7, 
Table  4)  dug  near  Walden.     The  owner  is  authority  for  the  lithology*. 
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Log  of  well  of  W.  G,  MiddUbrookt,  H  miUa  weH  of  Walden  (No,  7,  Table  4). 


Upper  OeCaoeoas.  Ripley  formation,  Cnneta  sand  member: 

Ciay.red. 

Sand,  white,  and  kaolin,  about 

Oaf  and  aaad,  water  bearing 


Thick- 


Depth. 


net. 

Feet. 

23 

22 

48 

70 

12 

82 

Seven  mUes  soiUh  of  Macon. — A  well  (No.  2,  Table  4)  which  taps 
a  water-bearing  bed  in  the  Lower  Cretaceous  deposits  was  drilled 
m  1911  on  the  property  of  M.  G.  Thames,  7  miles  south  of  Macon. 
W.  J.  Floyd,  the  driller,  furnishes  the  following  log: 

Log  of  well  of  M.  Q.  Thames,  7  miles  south  of  Macon  {No.  f ,  Table  4). 


Thick- 


Depth. 


(Bocene?  (Clalbome  groiq>):] 

Bandy  soil 

Red  day 

Vcn^  hard  red  day 

Bedidiahsand 

[Lower  i^etaoeons: 

Whitish  day  and  <'dialk"  [white  day}. 

Pebbly  sand 

Sand  and  day 

fland. 

Ckyand  "chalk"  (white  day] 

Sand. 

Layers  of  soft  rock  and  sand  pockets 

Soft  rock 

Coarse  gravel. 

V«7  hard  day  and  "chalk"  (white  day]. 

White  day 

Tliin  layers  of  rook  with  interbedded  soft  pockets,  water  bearing. 

Coarse  grard,  stQiinDed  on  hard  rock 


Feel. 

Feet. 

1 

1 

10 

20 

6 

26 

8 

34 

40 

74 

11 

85 

25 

110 

15 

125 

15 

140 

18 

158 

12 

170 

25 

105 

4 

100 

11 

210 

40 

250 

20 

270 

7 

m 

White  Elk  Spring.— WiAte  Elk  or  St.  Winifreds  Spring  is  on  the 
Ekiwards  estate,  in  the  valley  of  Swift  Creek,  7  miles  east  of  the 
postoffice  building  at  Macon.  The  spring  is  at  present  owned  by 
Mary  R.  Edwards  and  is  being  exploited  by  the  White  Elk  Spring 
Co.,  of  Macon.    H.  S.  Edwards  furnishes  the  following  particulars: 

The  spring  is  one  of  three  emerging  from  fine  sand  beneath  a  bed 
of  white  clay  in  close  proximity.  Glazed  tile  pipes,  driven  a  short 
distance  into  the  water-bearing  sand,  conduct  the  water  into  a  brick 
and  cement  basin  built  over  the  mouth  of  the  spring.  The  basin  is 
covered  with  plate  glass  and  Ulimiinated  by  electric  light.  From 
the  basin  a  galvanized  pipe  carries  a  portion  of  the  water  to  a  near-by 
bottling  house,  the  remainder  being  discharged  through  another  pipe 
mto  the  valley  below.  The  daily  yield  of  the  spring  is  28,000  gal- 
lons, there  being  no  appreciable  variation  in  the  rate  of  yield.  The 
water  is  very  clear  and  soft  and  is  bottled  and  sold  for  drinking  pur- 
poses, the  principal  market  being  the  city  of  Macon.  (See  analyses 
1  iod  2,  Table  £.) 
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The  source  of  White  Elk  Spring  is  in  the  Lower  Cretaceous  sands, 
which  here  form  the  northwestern  margin  of  the  deposits  of  the 
Coastal  Plain  area.  Crystalline  basement  rocks  are  said  to  outcrop 
a  mile  to  the  east. 

Tufta  Springs, — ^Tuf ts  Springs,  south  of  Macon  at  the  edge  of  the 
Ocmulgee  River  swamp,  werfe  formerly  the  soiurce  of  the  water  supply 
of  the  city  of  Macon. 

Table  4,— Wells  in  Bibb  County. 


Na 

Location. 

Owner. 

DrlUer. 

Authority. 

Date 
com- 
pleted. 

proxi- 
mate 
eleva- 

tioo 
aboTTV 

sea 
levd. 

1 

Acme  Brewing  Co., 

Macon,  Ga7 
M.G.Thames 

J.  B.  Willis 

8.  W.MoCalliea... 

W.J.Floyd. 

Owner   (see  also 

8.W.MoCaUle).a 

8.  W.  McCallieo... 

1890 
1911 
1808 

Fed, 
333± 

2 

3 

MaoGO,  7  miles  south 

of. 
Walden,near 

do 

Walden,    one-half 

mile  west  of. 
Walden,   3   miles 

northwest  of. 
Walden,  1|  miles 

west  of. 

W.J.Floyd 

6450? 
400? 

4 

B.F.Vinson 

4007 

f> 

W  J   Wfllfa 

H.     B.     Teal, 

Bichwood,  Oa. 

do 

Owner    (see   also 

McCalUe).o 
do 

Owner 

189S- 
1900 
1904 

6 

7 

J.A.Whiteside 

W.O.Middlebrooks. 

Depth. 

Diam- 
eter. 

Depth 

to 
prin- 
cipal 
water- 
hiring 

Depth 
to 

other 
water- 
bearing 

beda 

Level 

of 
water 
below 
surface. 

Yield  per 
.    minute. 

How  obtained. 

Na 

Flow. 

Pump. 

QuaUty. 

1 

Feet. 
066 
277 

965 

185 
185 
190 
82 

Indue. 

Feet. 

Feet. 

Feet. 

GaOt. 
Nc 

OaUi. 
oe. 

20+ 

2 
3 

4.5 

4 

4 
4 
3 

24»-270 

250 

1807 
185 
1857 
70 

195 

76 

76 
75-100 

104 

70 

80 
60 
90 

Deep-well  cylinder 
and  gascdlne  en- 
gine. 

Gasoline  ezudne 
and  windmill. 

Soft.      Analyiis  3. 
Table  5. 

4 

ft 

Ahun 

dant. 

WHiHrnfH 

Soft. 

A 

1         5 

do 

Do. 

7 

do 

a  Georgia  Geol.  Survey  Bull.  15,  pp.  56-57, 1908. 


b  On  a  hm. 
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Na 

Use. 

Principal  water  bed. 

Remarks. 

Geologic  horixon. 

Character. 

t 

P« 

ff 

PfiOMfftiCx    t    « 

Lower  Cretaceous. 

do 

do 

Coarse  gravel 

Sand 

1 

1 

1 

B( 

% 

Drinking 

1 
Dl 

4 

do 

Dl 

s 

TVrrmfftip 

do 

Coarse  graveL 

Dl 

ff 

do 

do 

do 

1 

{ 

( 

Dl 

7 

Cusseta  sand 
member  of  Rip- 
ley formation. 

Sand 

1600. 
Due.    Cost  of  well,  S50.    Costofwixid- 

mill,saoo.   See  log,  p.  149. 

Tablb  5. — Analyses  of  underground  tvaUrsfrom  Bibb  County, 
[Parts  per  minion.] 


No. 


Date  of  col- 
lectioa. 


Source. 


Location. 


Prinoipal  water- 
bearing stratum. 


Depth. 


Analyst. 


Dee.  30,1912 


White  Elk  Spring. 

do 

WeU  of  J.  B.Willis. 


Haoon,  7  miles  east 
of  poBt  office. 

Waiden,near....'. 


Lower  Cretace- 
ous. 

....do 

....do 


Ftd, 


260-265 


J.  F.  Seller8.a 

Edgar  Everhart. 
AnTLloyd.* 


Z     CO 


si 

OS'S 

fflc 


Is 

t 

QQ 


1^ 


Remarks. 


1.6 


0.18 
6 


0.2 


e2.6 


1.3 


0.2 


2.0     0.2 


3  5 
L6     1.0 


6.2 
5.0 


3.1 


5.0 


0.8 


0.5 


16 


Free     COs~0.8.      See 
data,  pp.  140-150. 

WeU  No.  3,  Table  4. 


■  Bxpresasd  by  analyst  in j 
mandionf   ' 


1  ionic  form  at  U. 


^gn^Oe^.  Surroy  Bull.  15, p.  57, 19( 


■  gallon  and  hypothetical  combinations;  recomputed  to  parts  per 
vey 


hAlgO,. 


BLBCKLBY  COUNTY. 


Snee  this  report  was  transmitted  for  publication  a  part  of  Pulastd 
County  has  been  organized  as  Bleckley  County.  This  area  is  described 
under  the  heading  Pulaski  County,  on  pages  359-362. 
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BBOOK8  OOT7NTY. 
GENERAL  FEATURES. 

Brooks  County  is  in  the  extreme  southern  part  of  the  State,  along 
the  Florida  border.  Its  area  is  514  square  miles  and  its  population 
is  23,832  (census  of  1910).  The  coimty  is  rich  agriculturally  and  also 
produces  lumber  and  naval  stores.  The  principal  manufacturing 
plants  are  at  Quitman,  and  include  a  cotton  mill,  fertilizer  factories, 
cottonseed-oil  mills,  and  an  ic^  factory. 

TOPOGRAPHY. 

The  northern  part  of  the  county  is  generally  level  with,  however, 
some  gently  rolling  or  slightly  broken  land.  The  southern  part  of 
the  county,  south  of  Quitman,  is  rolling  to  hilly,  and  lime  sinks  and 
ponds  are  more  conunon  than  in  the  north.  This  part  of  the  county 
is  embraced  iii  the  southern  lime-sink  region  (pp.  34-35)  of  the  Ck>astal 
Plain  of  Georgia.  The  principal  streams  are  'Wlthlacoochee  and 
Little  rivers  and  Ocopilco  Creek,  all  of  which  are  sluggish  dark- 
water  streams  originating  in  the  Coastal  Plain.  Wlthlacoochee  and 
Little  rivers  are  bordered  by  two  narrow  fluviatile  terrace  plains, 
the  first  lying  12  to  15  feet  and  the  second  35  to  40  feet  above  low 
water.  The  rivers  are  not  bordered  by  swamps  but  flow  canal-Uke 
through  the  first  terrace  plain. 

The  known  elevations  with  reference  to  sea  level  are  Quitman,  173 
feet;  Dixie,  130  feet;  and  water  level,  Wlthlacoochee  River,  Atlantic 
Coast  Line  Railroad  bridge,  81  feet.  From  an  estimate  based  on 
elevations  along  the  Georgia  Southern  &  Florida  Railway,  in  Lowndes 
and  Berrien  coimties,  the  higher  land  in  the  northern  part  of  the 
coimty  probably  reaches  250  feet  above  sea  level. 

GEOLOGY. 

The  imdifferentiated  OUgocene  to  Pleistocene  deposits  and  the 
Alum  Bluff  and  Chattahoochee  are  the  siu^cial  formation^  of  the 
coimty  everywhere  except  along  Wlthlacoochee  and  Little  rivers,  on 
which  thin  Pleistocene  terrace  deposits  appear.  The  waters  of  the 
shallow  wells  come  from  the  formations  named.  Irregularly  bedded 
sands  and  clays  constitute  the  surface  material  over  mudb  of  the 
coimty  but  are  not  so  thick  as  they  are  farther  north,  having  been 
largely  removed  by  erosion  along  the  streams  and  in  the  southern 
part  of  the  county,  where  the  soils  are  derived  from  the  Aluni  Bluff 
formation.  The  Alum  Bluff  formation,  which  consists  principally  of 
fine-grained,  drab  or  gray,  unctuous  or  slick  clays  interbedded  with 
sands,  is  the  source  of  die  water  in  some  of  the  shallow  wells  but 
probably  wiU  not  yield  artesian  supplies.  The  Chattahoochee  for- 
mation, which  underlies  the  Alum  Bluff  formation,  conaists  prin- 
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A.    WADE  SPRING,  7  MILES  EAST  OF  QUITMAN,  BROOKS  COUNTY. 
Thit  \%  ■  rtm««ton«  spring  having  an  •ttimated  yi«ld  of  1 5,000,000  gallons  a  day.     Photograph  by  S.  W.  McCaili*. 


B.    SMALL  RICE  AND  LUMBER  MILL   AT   TARBORO,  CAMDEN    COUNTY,  OPERATED  BY  THE 
COMBINED  FLOW  OF  THREE  ARTESIAN  WELLS 

Photograph  by  S.  W.  McCallie. 
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Gipally  of  soft,  cavernous,  water-bearing  limestones,  and  as  a  rule 
coatainshard  water.  This  formation  appears  in  the  banks  of  Withla- 
coochee  River,  in  the  southeastern  part  of  the  county,  but  elsewhere 
lies  from  50  to  probably  200  feet  beneath  the  surface.  The  Vicks- 
buig  formation  underlies  the  Chattahoochee  formation,  and  the  com- 
bined thickness  of  the  two  is  probably  500  or  600  feet.  Beneath  the 
Vicksburg  formation  Eocene  strata  and,  at  still  greater  depths. 
Cretaceous  strata  doubtless  exist,  and  these  probably  contain  water- 
bearing beds.  At  an  undetermined  depth  the  Cretaceous  strata  are 
believed  to  rest  on  a  basement  of  ancient  crystalline  rocks. 

WATEB  BESOUBGES. 
DISTRIBUTION   AND  CHARACTER. 

The  shallow  wells  are  from  10  to  50  feet  deep  and  are  reported  to 
yield  soft  waters.  In  some  of  the  wells  water  is  obtained  from  sand 
underneath  clay  layers,  and  where  such  weUs  are  properly  curbed  the 
water  is  probably  safe  for  drinking  purposes.  In  many  of  the  wells 
in  the  low  moist  lands  the  water  stands  within  4  or  5  feet  of  the  sur- 
face and,  owing  to  the  danger  of  contamination,  can  scarcely  be  con- 
sidered suitable  for  domestic  purposes. 

There  are  small  seepage  springs  and  a  few  large  limestone  springs 
in  the  county.  Blue  or  Wade  Spring,  7  miles  east  of  Quitman,  has  an 
estimated  flow  of  15,000,000  gallons  per  day.*  (See  PI.  XIX,  A.) 
Mclntyre  Spring,  near  Withlacoochee  River,  close  to  the  Florida 
Hue,  probably  flows  twice  this  amoimt.  Although  the  waters  from 
these  springs  are  cool,  clear,  and  apparently  free  from  pollution,  they 
are  not  extensively  used  as  sources  of  water  supply,  chiefly  on  account 
of  their  distance  from  large  conmiunities. 

The  only  artesian  weUs  concerning  which  detailed  information  has 
been  obtained  are  at  Quitman  (see  pp.  154-155)^  but  it  is  probable  that 
artesian  water  can  be  obtained  at  moderate  depths  at  any  place  in  the 
county,  although  there  is  but  little  likelihood  of  flows  except  perhaps 
in  a  small  area  of  lowland  along  Withlacoochee  River.  (See  map, 
PI.  XVin,  p.  122.)  Water  can  be  obtained  from  cavernous  limestones 
at  depths  less  than  300  or  350  feet,  as  demonstrated  by  the  Quitman 
wells.  It  is  suggested,  however,  that  wells  be  drilled  to  greater 
depths  and  that  tiie  upper  water-bearing  beds  be  cased  off  in  order  to 
avoid  possible  pollution  of  the  water  by  surface  drainage  entering 
through  Ume  sinks.  That  such  pollution  is  possible  has  been  clearly 
demonstrated  by  experiments  *  at  Quitman. 

*  Georgia  GeoL  Survey  Bull.  15,  p.  58, 1908. 

s  MoOalUe,  8.  W.,  U.  8.  QeoL  Survey  Wftter-Supply  Paper  110,  pp.  45-64, 1005. 
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hOCJLL  SDPPUSB. 

QuUman  (population  3,915,  c^asus  of  1910). — ^Artesiui  weDs  are  the 
principal  source  of  water  supply. 

J.  W.  Spencer  *  gives  the  following  partial  log  of  the  first  well  (No. 
5,  Table  6),  drilled  in  1884  at  the  Quitman  waterworks  plant. 

Partial  log  offirtt  municipal  well  at  Quitman. 


Thick- 


Depth. 


Clav  and  sand 
Soft  rook  in  aei 
Rock,  3  feet,  after  which  the  drOl  IbU  6  feet  into  a  stream  of  water 

Soft  rook  and  Band ,  w  ith  a  th  in  layer  of  hard  flint  rook  at  base 

QukiksandandhardrookinbedBltoSfeetthicdc 

Sand  and  day 

Sand 


Put. 

Fed. 

70 

70 

ao 

lOD 

9 

109 

77 

m 

114 

300 

40 

»«0 

45 

3^ 

The  water  rose  from  109  feet  to  within  30  feet  of  the  surface. 

A  well  (No.  6,  Table  6)^  drilled  in  1903  to  a  depth  of  321  feet  at 
the  waterworks  plant  at  Quitman  fxunished  the  mimicipal  water  sup- 
ply until  1910.  Two  water-bearing  beds  are  said  to  have  been  en- 
countered, one  at  123  feet  and  the  other  at  310  feet.  An  analysis 
of  the  water  from  the  310-foot  stratum  is  given  in  Table  7  (analysis  2). 

In  1910  a  third  weU  (No.  3,  Table  6)  was  drilled,  which  now  fur- 
nishes the  municipal  water  supply.  This  well  is  699  feet  deep  and 
10  inches  in  diameter.  It  yields  400  to  600  gallons  of  water  per  min- 
ute by  pumping  without  perceptibly  lowering  the  static  head.  The 
water  used  comes  from  beds  below  650  feet,  the  upper  water-bearing 
beds  having  been  cased  off.  These  beds  are  probably  in  the  Jackson 
formation  of  the  Eocene.  The  following  record  of  the  well  has  been 
furnished  by  J.  M.  Curtwright,  superintendent  of  the  city  water  and 
light  department: 

Log  of  well  drilled  at  the  new  water  and  light  plants  Quitman. 
[Authority,  C.  E.  Edwards.) 


Thick- 
ness. 


Depth. 


Varicolored  clay 

Yellow  sand 

Yellow  clay 

Yellow  sand 

"  Soapstone  "  or  "  talc  "  (unctuous  clay)    

Gray  mud  and  sand;  thin  layer  ol  flint  at  base . 


Brown  limestone  and  flint. 

Very  hard  brown  rock  and  flint 

White  limestone,  water  bearing  at  318  feet  (bold  stream) 

Brown  flinty  rock. 

White  limestone 

Brown  flint,  water  bearine  at  340  and  355  feet  (bold  streams) 

Gray  limestone  and  bowlders  of  flint,  water  bearing  at  440, 647,  and  685  feet  (bold  streams 
at  last  two  depths) 


Fed. 
25 
18 
32 
10 
15 
15 
44 
31 

no 

25 

11 

24 
339 


Fed. 
2S 
43 

75 
85 
100 
116 
159 
190 
300 
325 
336 
300 

099 


1  (Georgia  Geol.  Survey  First  Rept.  Progress,  p.  74, 1881. 

*  U.  8.  OeoL  Surrey  Water-supply  Paper  110,  pp.  46^64, 1906. 
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An  analysis  of  water  from  the  699-foot  well  m  given  in  Table  7 
(analysis  I). 

Several  private  wells  in  and  near  Quitman,  most  of  them  less  than 
350  feet  deep,  probably  draw  from  ihe  Chattahoochee  formation. 

Barwick  (population  381,  censxis  of  1910). — ^The  viUage  of  Barwick 
has  no  public  water-supply  system.  Water  for  domestic  use  is  ob- 
tained from  dug  and  bored  wells  25  to  60  feet  deep,  which,  as  a 
rule,  yield  abundant  soft  water.  A  bored  well  50  feet  deep  (No.  1, 
Table  6),  owned  by  the  Farmers'  Ginning  Co.,  is  reported  to  yield 
100  gallons  a  minute  by  pumping. 

Marven  (population  383,  census  of  1910). — ^At  Morven,  water  is 
obtained  mainly  from  dug  and  bored  wells  18  to  50  feet  deep  and  from 
two  wells  150  to  200  feet  deep.  The  water  of  the  shallow  wells  is  soft, 
but  that  of  the  deep  wells  is  said  to  contain  considerable  lime  and 
probably  comes  from  the  limestone  beds  of  the  Chattahoochee  forma- 
tion.   (See  well  No.  2,  Table  6.) 

Table  6. — WelU  in  Brooks  County, 


No. 


OwMr. 


Driller. 


Authority. 


Barviek. 


Mamsi 

QattnMD. 

Quitmao,  |  mile  northwest  of, 

ftt  Oglesby  mill. 
Qaltman  (near  pumping  sta> 

tioo). 

Qaiunan  (near  depot) 

Quitman  (near  Rossei  Pond) . 
Qnltman,  2  miles  northeast  of. 


Farmers'     Gin- 
ning Co. 


City. 


C.  E.  Edwards. . 


City. 


....do 

....do 

Quitman  Power 
Co. 


C.  T.  Headley  . 


C.B.  Meadows.... 
J.  M.  Curtwrlght.. 
8.W.McCallira.. 

S.W.UcCaUieab. 


....do 

....do 

8.  W.  McOOliea. 


1007 


JTetf. 


1910 
1003 

1884 

1003 
1905 
1905 


173 


173 


173 

173 


^'o^, Depth 


Diame- 
ter. 


fiO 

loot 

609 
92 
500 

an 

120 


8 


io(r) 


Depth 
to  prin- 
ce 
water- 
bearing 
bed. 


Depth 
toother 

water- 
bearing 

beds, 


Feet, 


87 


310 
120 

80± 


Level 
of  water 

below 
surffioe. 


Feet. 


(<0 


Yield 
per  min- 
ute by 
pump- 
ing. 


Feet. 
30 

77 
48 


OaOi. 
100 


400 


How  obtained. 


Deep-well  pump. 


Quality. 


Soft. 

Hard. 

Analysis  1,  Table  7. 


Analyiis3,Table7. 


•  Georgia  QtoL  Surrey  BulL  15,  pp.  6ft-«0, 1908. 

*  U.  S.  (HoL  Survey  Water-Snp^y  Paper  110,  p 


pp.  45-54, 1906. 


«  Nonflowlng. 
d  See  log,  p.  164. 
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Table  6.— -Wells  in  Brooks  CourUy— Continued. 


No. 

Use. 

Principal  water  bed. 

Remarks. 

Geologic  horixon. 

Character. 

1 

Domestic  and 

boiler  supply. 
Domestic.::...... 

Alum  Bluff  fionn»- 

tionT 
Chattahoochee 

fdrmationr 
Jackson    forma- 

tionr 

tion. 
Vioksburg  form»- 

tionr 
Chattahoochee 

fonnationr 

2 

There  is  another  similar  w*ii  >Lt  fhk 

3 

4 

Municipal  supply. 

Bofler  supply 

Municipal  supply. 

Limestone 

Sand 

place. 
Bee  log,  p.  154. 

5 

Limestone 

Sand 

Cost  of  weU,  S3/XK).     See  log,  p.  164. 

7 

Drainage 

Do. 

8 

do 

Table  7.^^  Analyses  of  artesian  waters  from  Quitman. 
[Parts  per  million.) 


9.4 
4.9 
3.7 


154 
3.8 
4.6 

150 


13 
2.6 
23 
9.1 
4.1 
.7 
.0 
120 
Trace. 
5.8 
153 
90 


1.  Well  No.  3,  Table  G.    Depth  of  principal  water-bearing  bed,  650-699  feet.    Edgar  E  verhart,  analyst 

2.  Well  No.  6.  Table  6.    Depth  of  principal  water-bearing  bed,  310  feet.    Edgar  Everhart,  analyst 
(Georgia  Geol.  Survey  BulL  15,  pp.  59-60, 1908). 

BBYAN  COUNTY. 

GENERAL   FEATURES. 

Bryan  County  is  one  of  the  seacoast  counties  in  the  southeastern 
section  of  the  Coastal  Plain  of  Greorgia.  Ogeechee  River  forms  its 
eastern  boundary  and  Canoochee  River  its  western  boundaiy  from 
the  northwestern  comer  southeastward  for  about  20  miles,  whence  it 
flows  eastward  and  divides  the  county  into  two  parts.  The  area  of 
the  county  is  431  square  miles  and  its  population  is  6,702  (census  of 
1910).  There  are  no  cities  or  lai^e  towns  and  water  is  not  used 
extensively  for  industrial  purposes.  Lumber  and  naval  stores  are 
the  chief  products. 

TOPOGRAPHY. 

The  southern  half  of  the  coimty,  embracing  practically  all  the  land 
lying  south  of  Canoochee  River,  is  a  terrace  plain  10  to  30  feet  above 
sea  level.    From  the  western  edge  of  this  lower  plain,  which  lies 
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within  the  physiographic  division  known  as  the  Satilla  coastal  lowland 
(see  pp.  36-38),  the  land  gradually  rises  to  the  Okefenokee  plain, 
40  to  100  feet  above  sea  level,  and  the  plain  to  the  Altamaha 
nplimd,  of  which  the  northern  third  of  the  county  forms  a  part. 
The  greater  part  of  the  county  is  poorly  drained  and  is  swampy. 
A  considerable  area  of  salt  marsh  lies  adjacent  to  the  mouth  of 
C^eechee  River,  and  tide-swamp  land  extends  upstream  several  miles 
beyond  the  salt  marsh  proper.  Small  ponds  supporting  a  growth  of 
cypress  or  gum  characterize  the  higher  plain. 

GEOLOGY. 

I^  surface  deposits  are  sands  and  clays  or  silts,  mainly  of  Pleisto- 
cene age,  but  in  the  northwestern  part  of  the  coimty  are  surficial  mate- 
rials which  are  mapped  as  imdifferentiated  Oligocene  to  Pleistocene, 
inclusive.  In  the  surficial  formations  the  water  table  stands  within 
a  few  feet  of  the  surface  and  is  obtained  in  wells  10  to  30  feet  deep. 
The  Pleistocene  and  imdifferentiated  deposits  are  thought  to  be  not 
more  tban  50  feet  thick.  Beneath  the  surficial  deposits  are  strata 
of  probable  Miocene  age,  and  beneath  the  Miocene  are  other  strata 
of  probable  upper  Oligocene  age,  referable  to  the 'Alum  Bluff  forma- 
tion. The  combined  thickness  of  the  Miocene  and  the  Alimi  Bluff 
formation  probably  does  not  exceed  250  or  300  feet.  These  forma- 
tions consist  mainly  of  sands  and  clays  with  subordinate  beds  of 
hard  rock.  The  Alum  Bluff  formation  is  underlain  by  several 
hundred  feet  of  soft  porous  limestones,  shell  marls,  and  calcareous 
sands  and  clays,  which  may  represent  in  descending  order  the 
Chattahoochee  and  Vicksburg  formations  of  the  Oligocene  and  the 
Jackson  formation  of  the  Eocene.  The  limestones  are  important 
aquifeis  and  in  the  southern  and  eastern  portions  of  the  coimty, 
at  depths  of  300  to  450  feet,  may  be  expected  to  yield  abundant 
supplies  of  water  which  will  flow  at  the  surface.  Beneath  the  lime- 
stones are  marls  and  sands  of  Eocene  age,  probably  aggregating  a 
thickness  of  1,000  feet  or  more.  Strata  of  Cretaceous  age  underlie 
the  Eocene  at  depths  of  1,500  to  1,800  feet  or  more,  but  nothing 
definite  is  known  concerning  them;  at  an  undetermined  depth  they 
probably  rest  upon  ancient  crystalline  basement  rocks. 

WATER  RESOURCES. 
DISTRIBUTION  AND  CHARACTER. 

The  shallow  wells  of  the  county,  which  are  mainly  of  the  driven 
type  and  10  to  30  feet  deep,  furnish  soft  waters,  all  of  which  are 
not  wholesome.  The  few  seepage  springs  are  of  relatively  slight 
importance. 

Many  artesian  wells,  most  of  them  less  than  500  feet  deep,  are 
scattei^   throughout   the   county.    They  yield   moderately  hard 
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waters  suitable  for  domestic  and  for  most  industrial  purposes  and  of 
much  better  quality  for  drinking  than  waters  from  other  sources. 
Except  in  the  northwestern  part  of  the  county  the  conditions  are 
favorable  for  obtaining  artesian  flows.  (See  map,  PL  XVlil,  p.  122.) 
It  has  not  been  possible  to  collect  information  regarding  all  wdls  in 
the  county,  but  the  few  descriptions  and  analyses  given  on  the 
following  pages  are  typical  and  give  a  fair  idea  of  the  artesian  condi- 
tions and  the  quality  of  the  waters. 

LOCAL  SUPPLIES. 

Ways  (population  131,  census  of  1910). — "Within  2  miles  of  Ways 
there  are  nine  flowing  wells  from  320  to  460  feet  deep.  They  draw 
from  two  water-bearing  beds,  one  lying  at  about  300  feet  and  having 
weak  flows  and  the  other  lying  at  about  400  feet  and  furnishing 
strong  flows  with  a  head  of  30  to  35  feet  above  the  surface.  No 
thick  beds  of  hard  rock  have  been  reported,  the  strata  consisting 
mainly  of  sand  and  greenish  or  drab  sandy  clay.  The  wells  are 
commonly  cased  to  70  or  100  feet.  The  artesian  waters  are  moder- 
ately hard  but  are  suitable  for  general  domestic  uses.  (See  Nos. 
12  to  14,  Table  8.)  ' 

KeUer, — Keller,  near  which  there  are  several  flowing  wells,  is  a 
small  village  about  8  miles  south  of  Ways  and  about  15  feet  above 
sea  level.  According  to  E.  D.  Cory,  the  driller,  the  public  well  (No.  6, 
Table  8)  completed  in  1895  is  325  feet  deep  and  2  inches  in  diameter. 
The  principal  water-bearing  bed  is  limestone  at  310  feet,  but  water 
was  also  foimd  in  gravels  at  40  and  90  feet.  When  first  drilled  the 
water  rose  18  feet  above  the  surface,  but  it  now  rises  only  6  feet 
above.  The  water  is  sulphurous  but  is  used  for  domestic  purposes. 
The  following  log  of  the  public  well  has  been  obtained: 

Log  of  town  well  at  Keller  {No.  6,  Table  8). 


Sand 

Mud  and  gravel 

Greenish  marl  (clay)  and  sand . . . 

Shale  rock 

Sand,  shale  rock,  and  hard  marl.. 
Limestone,  water  bearing 


Thick- 
ness. 


Fett. 
20 
30 
20 
2 
238 
15 


Depth. 


Feet. 
20 

oO 

70 

72 

310 

325 


A  well  (No.  5,  Table  8)  belonging  to  P.  D.  Cory,  about  300  yards 
southeast  of  the  pubhc  well,  is  318  feet  deep.  Sand  and  alternate 
layers  of  sand  and  marl  with  shells  were  penetrated  to  270  feet.  The 
water-bearing  bed  is  reported  to  be  below  300  feet. 

A  well  (No.  7,  Table  8)  owned  by  George  W.  Corson,  one-half  mile 
southwest  of  Keller,  is  reported  to  be  340  feet  deep.  The  water  rises 
18  feet  above  the  surface. 
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III  a  wen  (No.  8,  Table  8)  owned  by  J.  A.  Smith,  2  miles  south  of 
KeDeTy  the  principal  water-bearing  bed  is  at  320  feet.  Rock  was 
entered  at  310  feet.    The  water  rises  10  feet  above  the  surface. 

Tk^^  are  several  other  wells  a^t  Keller,  but  no  information  con- 
cming  them  was  obtained. 

Fort  McABister. — ^Fort  McAllister  is  on  Bayou  Neck  on  the  west 
bank  of  Ogeechee  River,  7  miles  southeast  of  Ways,  and  is  the  site 
of  an  old  fort  dating  back  to  the  Revolutionary  War  and  to  Indian 
times.  In  former  days  there  were  large  pkntatious  in  this  vicinity, 
but  now  the  population  is  sparse.  There  fu«  three  artesian  wells  on 
the  old  Ward  plantation.  Mr.  Sibley,  who  lives  on  the  place,  states 
that  these  wells  were  drilled  in  1891-1893  for  irrigating  rice  fields 
and  for  general  plantation  uses.  Two  of  them  are  6  inches  and  one 
is  8  inches  in  diameter.  The  8-inch  well  is  variously  reported  as 
700  feet  deep  and  as  1,800  feet  deep.  One  of  the  6-inch  wells  is  900 
feet  deep;  the  depth  of  the  other  was  not  ascertained.  The  8-inch 
well  (No.  3,  Table  8)  yields  an  enormous  amoimt  of  water  which, 
however,  is  not  at  present  used.  Shortly  after  the  completion  of 
the  well  a  storm  overturned  the  scaffoMing  about  the  casing,  breaking 
the  }npe  10  or  12  feet  below  the  surface,  and  the  break  was  never 
rq>aired.  The  water  "boib"  up  in  great  quantities  and  has  formed 
a  "weU  spring"  or  basin  10  or  12  feet  deep,  from  which  it  flows  out 
through  the  marsh  and  into  Ogeechee  River.  It  is  diflBcult  to  esti- 
mate the  flow  but  it  probably  exceeds  1^500  gallons  per  minute. 
There  has  been  no  apparent  decrease  in  the  yield  since  the  completion 
of  the  well. 

A  900-foot  well  is  located  on  the  public  road  near  the  bank  of 
Ogeechee  River  in  the  vicinity  of  Fort  McAllister.  (See  analysis  1, 
Table  9.) 

Artesian  flows  are  also  obtained  in  this  vicinity  at  depths  less  than 
those  already  described.  One  such  well  (No.  4,  Table  8)  on  the  farm 
of  Mrs.  M.  C.  Williams  on  Genesis  Cape,  a  short  distance  from  the 
Ward  plantation,  is  only  198  feet  deep. 

Pembroke  (population  467,  census  of  1910). — ^Pembroke  is  on  the 
Seaboard  Air  Line  Railway  in  the  northwestern  part  of  the  county, 
101  feet  above  sea  level.  The  domestic  water  supply  is  derived  in 
part  from  driven  and  dug  wells  15  to  30  feet  deep  and  in  part  from 
deep  wells.  In  1909  the  town  completed  an  artesian  well  475  feet 
deep  (No.  10,  Table  8),  fi^m  which  some  of  the  people  obtain  water 
for  domestic  use  and  for  stock.  The  water  rises  to  within  20  feet  of 
the  surface. 

Mayor  J.  O.  Strickland,  has  furnished  the  following  information 
concerning  a  deep  well  from  which  the  greater  part  of  the  population 
obtains  water  for  domestic  use: 
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The  well  (No.  11,  Table  8)  is  100  yards  west  of  the  post  office  and 
is  owned  by  U.  S.  'Williams,  It  is  520  feet  deep  and  6  inches  in 
diameter  and  was  drilled  in  1906  at  a  cost  of  $625.  Ten-inch  casing 
was  inserted  to  125  feet,  8-inch  casing  to  350  feet,  and  6-inch  casing 
to  500  feet.  Water-bearing  beds  were  fomid  at  120,  250,  350,  and 
520  feet.  The  water  from  the  520-foot  stratum,  the  principal  water- 
bearing bed,  rises  to  within  21  feet  of  the  surface,  and  is  lifted  to  the 
surface  by  a  force  pump  operated  by  a  gasoline  engine. 

Mr.  Williams's  well  probably  taps  a  water-bearing  bed  of  Eocene 
age.     (See  analysis  2,  Table  9.) 

Clyde  (population  107,  census  of  1910). — Clyde,  the  county  seat, 
has  two  artesian  wells,  one  of  which  (No.  2,  Table  8)  was  drilled  in 
1898  by  the  county  and  is  290  feet  deep.  At  4  feet  above  the  surface 
it  furnishes  a  flow  of  sulphurous  water,  which  is  said  not  to  have 
decreased. 

Boding. — ^Three  artesian  wells  are  reported  at  Roding,  3  miles  south 
of  Clyde. 

Oaadbaw  Island. — Several  flowing  wells  at  Ossabaw  Island  are 
reported  to  be  300  to  500  feet  deep. 

Belfast. — There  are  two  flowing  weUs  at  Belfast,  one  of  which 
(No.  1,  Table  8)  is  reported  to  be  450  feet  deep.  The  wells  are  used 
by  a  lumber  company  for  boiler  supply,  and  by  the  people  of  the 
village  for  domestic  uses. 

Table  '8. — Wells  in  Bryan  County. 


No. 


Location. 


Owner. 


Drffltf. 


Authority. 


Date 
com- 
pleted. 


Ap., 
proxi- 
mfte 
elevi- 

tioo 
aboT« 

sea 
IbybL 


Belfast 

Clyde 

Fort  McAllister 
(Bayou  Neck). 

Fort  McAUIster 

Keller 

do. 


Keller  (}  mUe  south- 
west). 
Keller  (2  miles  south), 

Ossabaw  Island 

Pembroke 


A  lumber  company . 

County 

Ward  plantation . . . 


Mis.  M.C.  Williams. 

P.D.Cory 

Public 

a.  W.Corson 


E.D.Cory.. 


E.  D.Oory... 
Albert  Wfae.. 
Mr.  Sibley... 


Feet. 


1898 
1801-03 


J.A.Smith.. 


E.D.Cory... 
A.  E.  Cory... 

E.D.Cory 


P.D.Cory 

E.D.Cory.... 
O.W.Corson. 

J.  A.  Smith... 


1805 
1908 


.do.. 


Ways  (4  mile  west  of 
Ogeecnee  River). 

Ways 

Ways  (2  miles  south- 
east).a 


Town 

U.S.WlUlams. 


Seaboard  Air  Line 

Railway. 
Bailey  Carpenter. . . 
R.  A.  Raines 


E.  M.  Haywood 

ifeCo. 
....do 


W.K.  Smith. 

J.  O.  Strickland, 

mayor. 
S.W.MoCaUieo.. 


1909 
1906 
1896 


Paul  T.  Haskell 


....do.. 
DrlUer. 


1900 


15 
310 


101 
101 
1« 
IS 


o  Georgia  Geol.  Survey  BuU.  15,  pp.  60-62, 1906. 
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Table  8. — Wdls  in  Bryan  County — Continued. 


161 


Na 


D.pa.!«{^ 


7 
S 

9 
10 

II 

12. 
13 

14 


FtH,     Ineke$. 

450   

290  3 

toot]     I 

1,800?  I       I 


lOB 
318 

335 

340 

aaor 


475 

520 

460 
345 
350 


Depth 

to 
prin- 
cipal 
wBter> 
bearing 
bed. 


Fea. 


290 


Depth 
to 

other 
water- 
bearing 

beds. 


Feet. 


300 
310 


320 


520 
440 
340' 


120 
250 
350 
340 


Level 

of 
water 
above 

CM* 

below 
surface. 


Feel. 

"  +  "4 


+  6 

+18 
+10 


-20 

-21 

+20 
+25 
+36 


Yield  per 
minute. 


I 
Flow.  I  Pump. 


GcUs. 


12 


/  1,500- 
\  2,000! 


Gntt4. 


20 


How  obtained. 


Flows.. 


Flows.. 


..do.. 
..do.. 


Pumped  by  hand. 
Gasoline  engine.., 


Flows. . 


Quality. 


Sulphurous. 


Do, 

Do. 
Do. 


/See  analysis  2,Table 
\    9. 

Hard. 
Do. 


Na 


Use. 


Principal  water  bed. 


Geologic  horizon. 


Character. 


Remarla. 


Domestic,    bofler 

Domestic 

Domestic,    irriga- 
tion. 


Tertiary.. 


do 

Tertiary?.. 


Rock.. 


Two  wells. 


Do. 
Three  wells. 


Domestic.. 
....do..... 


Tertiary., 
.do.. 


..do.. 


Limestone. 


..do.. 

8  do.. 

9 
10 
U 


..do.. 
..do.. 


Domertic. 
....do. 


13    Boiler  supply,  do- 
mestic. 

13  ,  Domestic 

14, do 


Tertiary.. 
.....do.... 


Eocene?.. 


..do.. 
..do.. 


Sand.. 


Water  formerly  rose  18  feet  above  sur- 
face. Costofwel],$125.  See  log,  p.  158. 
Cost  of  weU,  $150. 
Eight  or  more  wells. 
Several  wells. 

Cost  of  well,  S625.    Cost  of  machinery, 
$1,200.    See  also  p.  160. 


Water  fluctuates  with  tide. 


Table  9. — Analyses  of  well  waters  from  Bryan  County. 
[Parts  per  million.] 


in-«t:::;.::::;:::;:::::: 

Crictoi(Ca) 

SoSSimand  potaasiuixi  (Na+K). 

Cvbonate  radicle  (COi) 

Bicsfbonate  radicle  (HCOs) 

Solphate  radicle  (80«) 

Ktaate  radicle  (NOj) 

Chkiriiie(a) 

Total  dissolved  solids 


31 

34 

.4 

2.0 

29 

22 

15 

8.0 

10 

22 

.0 

.0 

166 

140 

Trace. 

8.0 

3.0 

8.0 

10 

206 

171 

1.  WeU  900  fset  deep,  near  Ogeechee  River  near  Fort  McAllister,  7  miles  southeast  of  Ways. 
wMer-bearing  bed ,  Tertiary.    Sample  collected  Apr.  12, 191 1.    Edgar  E verhart,  analyst. 

2.  WeD  No.  11,  Table  8.    Sample  collected  Dec.  17, 1912.    Edgar  Evorhart,  analyst. 

38418**— W8P  341—15 11 


Age  of 


Digitized  by 


Google 


162      UNDEBOSOUND  WATEBS  OF  COASTAL  PLAIN  OF  QEOBGIA. 

BTTLLOOH  COXTNTY. 
GENERAL  FEATUBES. 

Bullodi  County  is  in  the  east-central  part  of  the  Coastal  Plain  of 
Georgia.  Statesboro,  the  county  seat,  is  54  miles  by  railroad  north- 
west of  Savannah.  The  area  of  the  county  is  887  square  miles  and 
its  population  is  26,464  (census  of  1910).  The  chief  Industries  are 
agricultiu*e  and  the  production  of  lumber  and  naval  stores.  Surface 
and  underground  waters  are  used  for  boiler  supply  by  many  sawmiUs 
and  cotton  gins  and  by  small  manufacturing  concerns  at  Statesboro. 

TOPOGRAPHY. 

The  southern  part  is  flat  and  poorly  drained;  the  northern  part  is 
more  elevated  and  is  gently  roUing  or  undulating.  The  transition 
from  one  part  to  the  other  is  not  sharply  defined.  The  approximate 
line  of  separation  runs  from  Ogeechee  River,  opposite  Egypt,  south- 
west across  the  county  to  Canoochee  River,  a  short  distance  above 
Groveland,  Bryan  County.  On  the  southern  plain  bays  are  common 
and  small  branches  or  creeks  spread  out  through  dense  swamps 
without  well-defined  channel.  Although  no  accurate  figures  are 
available  the  elevations  in  the  rolling  section  in  the  north  are  prob- 
ably from  200  to  250  feet  above  sea  level.  A  swamp,  which  fringes 
Ogeechee  River  and  is  in  places  a  mile  or  more  wide,  is  the  lowest 
elevation  in  the  county,  being  not  more  than  40  or  50  feet  above  sea 
level  in  the  extreme  southeast.  It  is  bordered  by  two  relatively 
narrow  terrace  plains,  one  lying  8  to  10  feet  and  the  other  30  to  40 
feet  above  it. 

GEOLOGY. 

Throughout  the  greater  part  of  the  county,  except  in  a  narrow  area 
bordering  Ogeechee  River,  the  surface  materials  comprise  ferruginous 
argillaceous  sands  and  drab  sandy  clays,  weathering  to  gray  or  yellow 
residual  quartz  sands.  These  siuface  deposits  and  the  thin  Pleisto- 
cene deposits  of  sand  and  clay  on  the  river  terraces  and  flatwoods 
lands  in  the  southern  part  of  the  county  are  the  source  of  the  waters 
obtained  from  shallow  wells.  The  Altun  Bluff  formation  outcrops  in 
the  narrow  area  of  lowland  bordering  Ogeechee  River,  and  doubtless 
is  present  beneath  the  surface  materials  throughout  the  entire  county. 
The  Alum  Bluff  formation,  which  probably  does  not  exceed  200  feet 
in  thickness  and  is  in  many  places  probably  much  thinner,  is  imder- 
lain  by  a  series  of  undifferentiated  limestones,  sands,  days,  and  marls, 
which  in  descending  order  are  of  Oligocene,  Eocene,  and  Cretaceous 
age.  At  an  undetermined  depth,  probably  2,000  feet  or  more,  the 
Cretaceous  deposits  rest  upon  a  basement  of  ancient  crystalline  rocks. 
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WATER  RESOUB0E8. 
DISTRIBUTION  AND  CHABAGTEB. 


Shallow  weDs  10  to  40  feet  deep  furnish  the  chief  water  supplies  for 
domestic  use  in  the  villages  and  rural  districts. 

TWe  are  small  seepage  springs  throughout  the  county  but  most 
of  them  are  located  on  the  edges  of  swamps,  and  some  of  them  are 
unfit  for  domestic  use. 

The  spring  waters  usually  have  a  strong  taste  of  iron  and  where 
the  waters  come  in  contact  with  decaying  vegetation  an  iridescent 
film  of  iron  oxide,  sometimes  mistaken  for  oil,  forms  on  the  surface. 
An  andysis  of  water  from  a  small  spring  located  3^  miles  southwest 
of  Register  and  owned  by  J.  W.  Atwood  is  given  in  Table  10 
(analyais  1).     This  water  is  probably  typical  of  the  spring  waters. 

The  only  deep  wells  reported  in  the  county  are  at  Statesboro. 

Flowing  artesian  wells  can  probably  be  obtained  in  the  lowland 
bordering  Ogeechee  River  at  elevations  of  100  to  130  feet  above  sea 
level,  for  such  wells  have  been  obtained  at  these  elevations  at  Rocky- 
ford  and  Dover  in  the  adjoining  county  of  Screven.  It  is  also 
probable  that  flows  can  be  obtained  on  the  lowest  land  bordering 
Canoochee  River.  An  abundant  supply  of  water  may  be  expected 
anywhere  in  the  county  at  depths  of  500  or  600  feet.  Water-bearing 
beds  of  Cretaceous  age  probably  exist  at  depths  of  1,000  feet  or  more. 


LOCAL  8UPPLIB8. 


Stotoftoro  (population  2,529,  census  of  1910). — Statesboro,  the  only 
town  in  the  county  having  a  water-supply  system,  obtains  water 
bom  two  artesian  wells.  No  detailed  information  has  been  obtained 
concerning  the  older  of  the  two  wells,  but  the  second  (drilled  in  1912) 
is  555  feet  deep  and  penetrates  water-bearing  strata  between  400 
Mul  555  feet.  This  well  was  drilled  by  the  Hughes  Specialty  Well 
MBng  Co.,  of  Charleston,  S.  C,  from  which  company  the  data  here 
given,  mcluding  the  log,  were  obtained.  Ten-inch  casing  extends  to 
Mfeet  and  8-inch  casing  to  320  feet. 
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Log  of  town  well  No.  2,  at  StaUtboro. 
[Authority,  J.  R.  Connelly,  driller  in  charge,  90  Ashley  Avenue,  Charleston,  S.  C] 


The  record  is  not  sufficient  to  permit  the  correlation  of  the  strata, 
but  the  well  may  have  completely  penetrated  the  Oligocene  and  have 
entered  the  upper  part  of  the  Eocene. 

There  are  several  other  artesian  weUs  at  Statesboro,  but  no  detailed 
information  concerning  any  one  of  them  has  been  obtained.  An 
analysis  of  the  water  from  a  well  320  feet  deep,  owned  by  W.  D. 
Davis,  is  given  in  Table  10  (analysis  2). 

Table  10. — Analyses  of  waters  from  Bulloch  County. 
[Parta  per  million.] 


Silica  (SIOj) 

Iron(Fe) 

Aluminum  (Al) 

Calclum(Ca) 

Magnesium  (Mg) 

Sodium  (Na) 

Potassium  (K) 

Carbonate  radicle  (COi) 

Bicarbonate  radicle  ( HCOi) . 

Sulphate  radicle  (S0«) 

Chlorine(Cl) 

Total  dissolved  solids 

Free  carbon  dioxide  (COs) . . . 


4.8 
3.5 

.2 
1.1 

.6 
4.5 

.3 


43 
•  5.0 


74 

.9 
6.3 
29 


1.5 
.8 
2.9 
2.7 
.0 
3.4 
3.4 

3.0 


o  FejOi+AliOa. 

1.  Spring  of  J.  W.  Atwood,  3i  miles  southwest  of  Register.    Age  of  water-bearing  bed,  Ollgoceoe? 
Analyzed  December.  1909;  Edgar  Everhart,  analyst. 

2.  Well  of  W.  D.  Davis  at  Statesboro;  depth  320  feet.    Edgar  Everhart,  analyst  (Georgia  Ged.  Survey 
Bull.  16,  p.  62, 1908). 

BUBEE  COUNTY. 
GENERAL  FEATURES. 

Burke  County  is  in  the  northeastern  part  of  the  Coastal  Plain  of 
Georgia.  Waynesboro,  the  county  seat,  is  32  miles  south  of  Augusta. 
The  area  of  the  county  is  956  square  miles  and  its  population  is  27,268 
(census  of  1910).     Agriculture  is  the  principal  industry. 
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TOPOGRAPHY. 

TTie  county  lies  in  the  topographic  division  of  the  Coastal  Plain 
known  as  the  fall-line  hills  (pp.  29-3 1 ) .  The  surface  is,  in  part,  moder- 
ately broken  or  hilly  and  in  part  nearly  level.  The  streams  have  cut 
valleys  50  to  150  feet  deep,  but  erosion  has  not  advanced  to  maturity 
and  relatively  broad  flat  ridges  or  small  plateaus  exist  between  the 
water  courses.  The  principal  streams  of  the  county  are  Savannah 
River,  the  second  largest  stream  in  the  State,  which  forms  the  eastern 
boundary,  Ogeechee  River,  which  forms  the  southwestern  boundary, 
and  Briar  Creek.  Savannah  River,  which  is  navigable  from  Augusta 
to  the  sea,  has  cut  its  valley  about  150  feet  below  the  level  of  the 
upland  plain  to  the  west  and  is  in  places  bordered  by  high  steep  blufFs. 
As  it  rises  in  mountainous  regions  and  flows  through  the  Piedmont 
Plateau,  its  water  is  more  or  less  muddy  during  the  greater  part  of  the 
year.  C^eechee  River  rises  in  the  Piedmont  Plateau,  but  its  water 
is  not  always  muddy  and  throughout  the  lower  part  of  its  course 
it  resembles  streams  originating  in  the  Coastal  Plain.  The  river 
flows  through  a  wide,  dense  swamp  and  has  few  bluffs.  Above  the 
swamp  is  a  habitable  terrace  plain  upon  which  abimdant  flows  of 
artesian  water  are  obtained.  Briar  Creek,  a  clear  stream  of  con- 
siderable size,  flows  southeastward  through  the  county. 

lime  sinks  and  ponds  occur  on  the  comparatively  level  areas  in  the 
southwestern  and  southeastern  parts  of  the  county,  but  they  are  not 
abundant  and  are  not  characteristic  of  the  topography  as  a  whole. 

The  known  elevations  above  sea  level  are  at  Waynesboro,  Central  of 
Geor^  Railway  station,  286  feet;  Shell  Bluff  Landing,  low  water, 
,87  feet,  top  of  bluff,  237  feet;  Midville,  186  feet;  and  Keysville  (rough 
estimate),  400  feet. 

GEOLOOT. 

The  surface  materials  belong  mainly  to  the  Claibome  group,  which 
is  divisible  into  the  McBean  formation  and  the  Barnwell  sand.  The 
McBean  formation,  which  consists  of  300  or  350  feet  of  sands,  marls, 
days,  and  limestones  that  outcrop  along  the  streams,  is  an  important 
source  of  water  both  in  this  and  adjoining  coimties.  The  water- 
bearing beds  are  believed  tp  be  of  local  extent,  for  the  strata,  as  seen  in 
natural  outcrops,  lack  constant  lithologic  characters.  The  Barnwell 
aand  overlies  the  McBean  formation  and  is  the  surface  formation  over 
tie  greater  part  of  the  coimty.  It  consists  of  red,  highly  ferruginous 
sands  and  mottled  argillaceous  sands,  in  which  there  are  thin  beds  of 
sandstone  and  quartzite  and  fragments  of  flint. 

The  Claibome  group  is  imderlain  by  Cretaceous  sands  and  clays, 
^riiich  in  the  northern  part  of  the  county  along  Briar  Creek,  McBean 
Creek,  and  Savannah  River  probably  lie  100  to  250  feet  beneath  the 
surface  and  which  from  Waynesboro  southward  would  lie  at  depths 
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of  350  to  500  feet.  Igneous  and  metamorphic  rocks,  which  will 
probably  be  found  at  depths  of  1,000  to  1,500  feet,  form  the  basement 
upon  which  the  Cretaceous  deposits  rest. 

The  Gaibome  group  is  overlain  in  relatively  small  areas  in  the  . 
central  and  southeastern  parts  of  the  county  by  sand  and  some  gravel 
of  undetermined  age.  The  Central  of  Georgia  Railway  passes  over 
these  deposits  from  Waynesboro  to  the  southern  boundary  of  the 
county,  and  similar  deposits  have  been  recognized  in  the  vicinity  of 
Girard  and  Sardis. 

Gray  pr  yellow  residual  sands  are  prominent  at  the  surface  at  a 
number  of  places  but  do  not  attain  any  considerable  thickness. 
These  sands  are  conspicuous  near  Keysville,  Girard,  and  on  the 
upland  along  Savannah  River. 

WATER  RESOURCES. 
DISTRIBUTION  AND  CHARACTER. 

The  main  sources  of  domestic  water  supply  are  shallow  dug  and 
bored  wells  30  to  75  feet  deep.  Water  from  many  of  the  shallow 
weUs  is  considered  unwholesome,  but  the  poor  quality  is  probably 
due  to  contamination  resulting  from  improper  construction  of  the 
weUs  rather  than  to  harmful  inorganic  constituents.  In  some  parts 
of  the  county  the  shallow  wells  penetrate  calcareous  materials  and 
the  waters  are  hard. 

Streams  and  ponds  furnish  an  abundance  of  water  for  stock  and 
for  other  purposes. 

Springs  are  of  local  importance  as  sources  of  domestic  supply. 
Several  limestone  springs,  each  of  which  yields  large  quantities  of 
hard  water,  occur  in  the  western  and  eastern  parts  of  the  county. 
Davis  Spring,  a  mile  west  of  Gough,  is  reported  to  yield  suflBcient 
water  to  operate  a  small  gristmill.  Many  small  springs  throughout 
the  county  furnish  pure  water.  An  analysis  of  water  from  Cox 
Spring,  located  1  nule  northeast  of  Shell  Bluff  post  office,  is  given 
in  Table  12  (analysis  1). 

Throughout  the  county  abundant  potable  water  can  be  obtained 
by  deep  wells  from  either  the  Claiborne  group  or  the  underlying 
(>etaceous  sands,  the  latter  of  which  will  probably  yield  soft  waters. 
Flowing  artesian  wells  have  been  obtained  in  the  vicinity  of  Midville 
and  in  the  valley  of  a  tributary  of  Briar  Creek  near  Waynesboro;  it 
is  probable  that  flows  can  also  be  obtained  along  the  lowlands  bor- 
dering McBean  Creek,  Briar  Creek,  and  Savannah  River  in  the 
eastern  part  of  the  county. 

LOCAL  SUPPLIES. 

Wayneshoro. — ^Waynesboro,  the  county  seat,  has  a  population  of 
2,729  (census  of  1910).  The  city  owns  a  public  water-supply  system 
which  draws  from  an  artesian  well  on  low  ground  near  the  Central  of 


Digitized  by 


Google 


BTTRKE  COUNTT.  167 

Georgia  Railway  station.  The  well  (No.  7,  Table  11)  is  about  300 
feet  deep  and  flows  25  gallons  a  minute  a  few  feet  above  the  surface. 
He  water  is  slightly  hard  but  has  proved  satisfactory  for  general 
domestic  purposes. 

According  to  Fuller  and  Sanford,*  a  well  (No.  8,  Table  11)  owned 
by  J.  I.  Linler,  on  low  ground  a  quarter  of  a  mile  east  of  Waynesboro, 
is  249  feet  deep,  6  inches  in  diameter,  and  flows  20  gaUons  per  minute 
at  H  feet  above  the  surface.  The  principal  water-bearing  bed  is  at 
A  depth  of  160  feet. 

The  following  information  relating  to  wells  at  Waynesboro  is 
quoted  from  a  report  by  McCallie:* 

There  are  two  deep  wells  at  WayDeebopo,  one  owned  by  Mr.  W.  A.  Wilkins  [No.  5, 
W)le  11],  and  the  other  by  the  Southern  Cbtton  Seed  Oil  Co.  [No.  6,  Table  11].  The 
fecmer  well,  which  was  put  down  in  1888,  is  reported  to  have  a  depth  of  889  feet. 
Wita>-beariiig  strata  are  said  to  occur  in  this  well  at  depths  of  250, 300,  and  889  feet 
Hie  water  supply  at  present  is  obtained  from  the  upper  stratum.  The  water  rises  to  . 
within  14  feet  of  the  surface  and  is  said  to  be  of  good  quality. 

Ml.  R.  G.  Edenfield  of  Augusta,  Ga.,  has  furnished  the  writer  with  a  number  of 
■mples  of  borings  from  this  well  on  which  the  following  notes  have  been  made: 

[Log  o/weU  of  W,  A,  Wilkins  at  Waynesboro  {No.  5,  Table  11).] 

Feet 

fine  red  sand  to 60 

Yellow  sand  to 150 

Coarse  white  sand  with  fragments  of  shells  to 230 

Rather  coarse  gray  sand  to 240 

Sandy  marl  to 290 

Pine  yellow  sand  to 310 

Very  coarse  sand  with  dark-colored  pebbles,   nimierous  minute 

crystals  of  gypsum,  and  fragments  of  tough  gray  clay  to 340 

Coarse  sand  to 360 

Dark  sandy  clay  with  sharks'  teeth  to 380 

Coarse  sand  to 410 

The  same  as  above  to 500 

Coarse  sand,  mixed  with  red  micaceous  clay  to 700 

CoDfliderable  limestone  and  flint  are  reported  to  occur  in  the  Wilkins  well;  but  their 
<iepth  bam.  the  sur&ce  and  the  thickness  could  not  be  ascertained. 

The  Southern  Cotton  Seed  Oil  Co.'s  well  [No.  6,  Table  11]  has  a  depth  of  about  200 
^.  It  is  6  inches  in  diameter  and  furnishes  daily  by  pumping  1,200  gaUons  of  water, 
vhich supplies  the  oil  mill  and  a  number  of  residences  in  the  town.  The  water  rises 
to  vithin  19  feet  of  the  sur&ce  and  is  of  good  quality. 

An  analysis  of  water  from  the  Southern  Cotton  Seed  Oil  Co.'s 
well  is  given  in  Table  12  (analysis  2). 

The  well  of  W.  A.  Wilkins  at  Waynesboro  (depth,  889  feet) 
inidoubtedly  completely  penetrates  the  Claiborne  group  and  enters 
4e  upper  part  of  the  Cretaceous.  The  thickness  of  tie  Claiborne 
group  at  Waynesboro  is  believed  not  to  exceed  500  feet,  this  opinion 
being  based  on  the  evidence  furnished  by  the  well  borings  from  Mr. 
WiUrins's  well. 

*  U.  S.  QtoL  Survey  BulL  306,  p.  50, 1906.  Georgia  Oeol.  Survey  BuU.  15,  pp.  63, 64, 1908. 
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mdvUle  (population  603,  census  of  1910).— Mid ville,  the  second 
largest  town  in  the  county,  is  on  the  Central  of  Greorgia  Railway  near 
Ogeechee  River,  in  the  southwestern  part  of  the  county.  The  town 
has  no  pubUc  water-supply  system  but  has  one  public  flowing  well 
and  many  private  flowing  wells,  which  furnish  the  principal  sup- 
plies for  domestic  use.  The  artesian  waters  are  sulphurous  and  emit 
a  rather  pronounced  odor  of  hydrogen  sulphide,  but  are  clear  and 
potable.  They  are  moderately  hard,  for  they  contain  calcium  car- 
bonate, for  which  reason  river  water  is  preferred  for  use  in  boilers. 

The  artesian  wells  range  in  depth  from  157  to  750  feet  and  yield 
strong  flows,  the  maximum  yield  reported  being  75  gallons  per 
minute.  The  static  head  in  the  various  wells  ranges  from  14  to  47 
feet  above  the  surface.  According  to  reports,  water-bearing  beds 
have  been  entered  at  50,  150, 190,  200,  295,  300,  450,  and  700  feet. 

The  deepest  well  (No.  4,  Table  11)  concerning  which  information 
has  been  obtained  is  owned  by  A.  W.  Jones,  who  states  that  it  is  750 
feet  deep  and  flows  75  gallons  per  minute  and  that  the  water  will 
rise  47  feet  above  the  surface.  The  principal  water-bearing  bed  is 
at  700  feet;  other  water-bearing  beds  are  found  at  200,  300,  and  450 
feet.  An  attempt  was  made  several  years  ago  to  utilize  the  combined 
pressure  of  this  and  two  other  wells  in  operating  a  small  electric-light 
plant,  but  the  power  was  foimd  to  be  inadequate. 

McCaUie  *  has  published  the  following  log  of  the  public  well  at 

Mid  ville: 

Log  of  public  well  at  Midville. 


ThJck- 


SoU 

White  sand 

Limestone,  with  underRTound  stream  of  water 

Limestone,  pebbles  with  shells  and  sharks'  teeth . . 
Limestone,  with  an  underground  stream  of  water. 
Honeycombed  water-bearing  rock 


Fea. 
10 
25 
20 
50 
6 
46 


Depth. 


Feet. 

10 
35 
55 
105 
111 
157 


The  water-bearing  beds  tapped  by  most  of  the  wells  at  Midville 
are  in  the  Claiborne  group.  With  the  exception  of  the  750-foot 
Jones  well  (No.  4,  Table  11)  probably  none  of  them  reach  the 
Cretaceous, 

Oreens  Cut. — ^At  Greens  Cut  a  well  owned  by  H.  C.  Reese,  drilled 
in  1907,  is  reported  to  bo  289  feet  deep  and  3  inches  in  diameter  and 
is  cased  to  a  depth  of  200  feet.  The  water,  which  is  derived  princi- 
pally from  a  gravel  bed  at  a  depth  of  280  feet,  rises  to  within  77  feet 
of  the  surface  and  is  hard  and  imsui table  both  for  laimdry  and  boiler- 
supply  pmposes  but  is  clear  and  is  a  good  drinking  water. 


»  Georgia  Geol.  Survey  BuU.  15,  p.  65, 1908. 
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A  well  owned  by  W.  E.  Rhodes,  located  5  mfles  west  of  Greens  Cut, 
B  reported  to  be  290  feet  deep. 

Gough. — ^At  Gough,  private  wells  from  30  to  75  feet  deep  are  the 
main  source  of  supply.  A  well  at  this  place,  drilled  to  a  depth  of 
400  feet,  in  which  water  rose  to  within  45  feet  of  the  siuf ace,  has  been 
abandoned  on  account  of  the  entrance  of  sand  into  the  boring. 

Girord  (population  227,  census  of  1910). — ^At  Girard  several  non- 
flowing  artesian  wells  range  in  depth  from  200  to  300  feet.  The 
proq>ect8  of  obtaining  artesian  flows  on  the  terrace  bordering  Briar 
Oeek  near  Girard  are  good.  The  town  has  no  public  water  supply 
and  water  is  obtained  chiefly  from  dug  wells  30  to  40  feet  deep. 

Tablb  ll.—WelU  in  Burke  County, 


1 

1 
No. 

Location. 

Ownv. 

Drfller. 

.^ntfaflrity. 

Date 
com- 
pleted. 

Eleva- 
tion 
above 

tea 
level  or 
below 
datnm. 

Girard 
Oo(«h. 
Gfeeos 
Midyin 
Wajnei 
•....do. 

(near).. 

! 

Feet. 

1  , 

Cm 

H.  C.  Re 
AUcnW. 
W.A.W 
Sonthem 

ese 

1907 
1901 
1888 

+280 

e........ 

Jones. 

ilHn« 

W.  H.Brown,. . 

Alien  W.Jonee.... 
R.O.EdeoflH'i 

+  186 

sboro... 

+2ti6 

Cotton 

S.W.lIoCallii 

»«... 

+286 

do 

do 

( 

J 

SeedOflCo. 
^ity 

ffWh 

"iva" 

+285 

r  rUnUr 

H.     F.     Loyd, 
lCiOen,Qa. 

Ownerft .1.. 

e—  15 

Dapth. 

Biam- 
eter. 

Depth 

to 
prin- 

water- 
bearing 
bed7 

Depth 

to 
other 
water- 

Level 

of 
water 
above 

or 
below 
snrteoe. 

Yiddper 
minute. 

How  obtained. 

Na 

Flow. 

Quality. 

jfiuup. 

I 

300,300 
SO 
750 

300 

300 
310 

JnAa. 

Feet, 

FuL 

FteL 

OaOt. 

OnJU, 

2 

-45 

-77 

+47 

-14 
-19 
+  5 
+  *i 

3 

3 
5 

6* 

i" 

280 
700 
2S0 

2S0 

200,300 

450 

300,889 

( 

Windmill         Ami 

Hard. 

4 

75 

d< 
Flo 

wp  weU  pomp. 

ITS. 

Do. 

5 

1 

2 

150-aoo 

:::::' 

Analysis  2,  Table  12. 
Slightly  hard. 

7 

300^ 

160 

25 
20 

Air 
Flo^ 

lift 

% 

PTB. 

1 

o  Georgia  Oeol.  Survey  Bull.  15,  pp.  63, 64, 1908. 
h  U.  8.  Oeol.  Survey  BuU.  296.  p.  50, 1908. 
«  Levrt  below  railroad  track  at  station. 
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Table  U,— Wells  in  Burke  County— Continued. 


Na 

Use. 

Principal  water  bed. 

Renaarks. 

Geologic  horison. 

Cbaiaoter. 

1 

Claiborne  gronp. . . 

Nonflowinl. 
Abandoned 

? 

Claiborne  rroim^ 

3 

DomMtio 

Cretaceous 

White  graveL 

Sand 

Cost  of  weU.  S400;  cost  of  macbincry, 
1225:  3-inch  OBsine  extends  to  a  depth 
of  200  f eeL 

Rock  struck  at  a  depth  of  560  feet;  5- 
inch  casing  to  700  feet.    Costofwdl, 

leoo. 

Seek)&p.ie7. 

4 

do 

5 

ft 

Domestic  and  oil 

mllL 
City  supply 

Claiborne  group. . . 

7 

do..- 

Sand- 

Softrock  and  sand. 

8 

DooMStic,  maou- 
fBCtureofice. 

do 

6-hich  casing  to  125  feet.    Cost  of  well, 
«600. 

Table  12. — Analyses  of  waters  Jram  Burke  County. 
[Parts  per  ndllian.] 


1 

2 

7.4 
2.8 
1.6 
50 
1.3 
1.6 
.8 

16 

a&l 

63 

10 

3.6 

L7 

,0 

) 

161 
.5 
5l2 
147 

201 

3.7 

7.0 

196 

82 

o  FeiOi+AlsOi. 

1.  Cox  Spring,  located  a  mile  northeast  of  Shell  Bluff  post  office.    Age  of  water-bearing  bed,  Qaibarne. 
Analyzed  in  1907  by  Edgar  Everhart. 

2.  Well  No.  6,  Table  11.    Edgar  Everhart,  analyst.    (Georgia  Geol.  Survey  Bull.  15,  p.  64,  1908.) 

CAIiHOTJN  COUNTY. 
GENERAL  FEATURES. 

Calhoun  County  is  in  the  southwestern  part  of  the  Coastal  Plain  of 
Georgia,  between  Flint  and  Chattahoochee  rivers.  Its  area  is  284 
square  miles  and  its  population  11,334  (census  of  1910).  Agricul- 
ture and  the  production  of  lumber  and  naval  stores  are  the  chief 
industries. 

TOPOGRAPHY. 

The  coimty  is  nearly  level  to  slightly  rolling.  Lime  sinks,  isolated 
or  connected  by  streams  or  swamps  are  notable.  The  elevation  above 
sea  level  is  about  150  feet  in  the  southeast  comer  of  the  county  and 
about  350  feet  in  the  northwest  corner,  these  being  the  extremes. 
The  valleys  are  shallow  and  the  streams  have  very  low  banks.  In 
places  the  channels  are  clogged  by  logs  and  other  vegetation  and  the 
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water  spreads  out  through  broad  swamps.    The  stream  divides  are 
as  a  rule  not  more  than  50  feet  above  the  bottoms  of  the  valleys. 

GEOLOGY. 

Except  in  several  relatively  small  areas  the  county  is  everywhere 
directly  imderlain  by  the  Vicksburg  formation.  At  the  surface  the 
matoiab  of  the  Vicksburg  appear  as  red  argillaceous  sands,  the  residual 
products  of  weathering,  containing  both  beds  and  scattered  fragments 
of  flint.  Soft  white  limestones  are  found  at  depths  of  25  to  75  feet. 
Well  drilleiB  report  the  materials  penetrated  between  the  surface  and 
the  limestone  as  consisting  generally  of  ''clay"  or  of  "clay  and  sand." 
The  formation  where  un weathered  consists  mainly  of  cavernous  water- 
bearing limestones  interbedded  with  water-bearing  sands. 

A  small  area  along  Ichawaynochaway  Creek  near  Cordray  Mill,  in 
the  northern  part  of  the  coimty,  is  underlain  by  strata  of  the  Clai- 
borne group  and  probably  of  the  Jackson  formation,  both  of  which 
dip  southward  and  pass  beneath  the  Vicksburg  formation.  Beneath 
the  Claiborne  are  several  hundred  feet  of  Eocene  sands,  clays,  and 
marls,  with  thin  interbedded  layers  of  limestone  or  sandstone,  be- 
longing to  the  Wilcox  or  Midway  formations  or  to  both.  Cretaceous 
sands  and  clays,  which  probably  have  an  aggregate  thickness  of  2,000 
feet  or  more,  underlie  the  Eocene,  and  at  an  imdetermined  depth  rest 
upon  a  basement  of  ancient  crystalline  rocks.  Both  the  Eocene  and 
Cretaceous  will  furnish  large  suppUes  of  artesian  water. 

WATER  RESOUBCES. 
DISTRIBUTION  AND   CHARACTER. 

Over  the  greater  part  of  the  coimty  water  for  domestic  use  is 
obtamed  from  wells  15  to  60  feet  deep.  The  waters  of  wells  which 
reach  the  limestones  are  regarded  by  the  people  as  unwholesome;  but 
as  no  analyses  of  the  waters  are  available  the  reason  for  their  unsat- 
isfactory character  is  not  known.  The  shallow  wells  frequently  fail 
during  droughts.  Small  springs  are  numerous,  but  none  of  large  size 
are  known. 

Artesian  wells  have  been  drilled  at  Arlington,  Leary,  Edison,  Mor- 
gan, and  on  several  plantations.  Artesian  water  can  probably  be 
obtained  anywhere  in  the  coimty  at  depths  of  300  to  1,500  feet  or 
niore,  and  the  chances  for  obtaining  flows  are  good  on  the  lower  land 
ia  the  eastern  part  of  the  coimty.     (See  map,  PI.  XVIII,  p.  122.) 

LOCAL  8UFPLIBS. 

MingUm  (population  1,308,  census  of  1910). — ^The  principal  source 
of  water  supply  at  Arlington  is  an  artesian  well  (No.  2,  Table  13) 
U73  feet  deep,  completed  in  1909.  The  water  is  soft,  clear,  and 
sulphurous,  and  has  proved  satisfactory  for  all  purposes. 
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(See  analysis  1,  Table  14.)  The  principal  water-bearing  bed  is  at 
640  feet  and  is  said  to  be  a  porous  white  rock.  The  water  rises  to 
within  40  feet  of  the  surface  and  the  well  yields  190  gallons  of  water 
per  minute  by  pumping. 

A  well  (No.  1,  Table  13)  used  at  Arlington  prior  to  the  one  described 
is  said  to  have  been  about  600  feet  deep.  Spencer  *  gives  the  fol- 
lowing partial  log: 

Partial  log  of  well  at  Arlington. 

Feet. 

Chalky  clay 20 

Sand  and  white  clay (?) 

Shell  rock 6 

Very  coarae  sand (7) 

Shell  rock,  etc to  365 

Hard  rock,  siliceous,  with  soft  places to  390 

Hard  dark  clay to  600  (7) 

Coane  micaceous  sand to  640 

The  Arlington  Oil  &  Fertilizer  Co.,  at  Arlington,  owns  a  weU  328 
feet  deep.  Other  deep  weUs  in  the  town  have  not  been  reported 
upon  in  detail. 

Leary  (population  430,  census  of  1910). — ^The  principal  source  of 
water  supply  at  Leary  is  a  public  artesian  well  in  the  main  part  of  the 
town,  which  flows  12  feet  above  the  surface.  It  is  described  by 
McCallie  as  follows:  * 

The  Leary  well  is  2  inches  in  diameter  and  672  deet  deep.  The  water  zises  30  feet 
above  the  surface.  Two  or  more  water-bearing  strata  are  reported  in  this  weU  above 
the  one  which  furnishes  the  flow,  but  their  depths  are  not  given.  The  capacity  of 
this  well  is  said  to  be  about  20  gaUons  per  minute.  The  water  is  used  for  steam  and 
general  domestic  purposes. 

The  following  (partial)  record  is  given : 

[Log  of  town  well  at  Leary,] 

Feet. 

Red  clay 40 

Limestone 20 

Blue  clay 100? 

Hard  rock 30 

Quicksand 200? 

Hard  rock  containing  shells 10 

Some  shallow  wells  in  the  town,  15  to  60  feet  deep,  fail  during 
droughts. 

A  fine  flowing  artesian  well  (No.  6,  Table  13)  on  the  Harper  Daniel 
plantation,  4  miles  south  of  Leary,  is  778  feet  deep  and  flows  at  the 
rate  of  50  gallons  per  minute.  Water-bearing  beds  were  entered  at 
100,  250,  and  650  feet.  The  water  emits  a  strong  odor  of  hydrogen 
sulphide  and  is  moderately  hard,  in  this  respect  differing  from  waters 

>  Spencer,  7.  W.,  Oeorgla  OeoL  Survey  Tint  Rept.  Progress,  p.  77, 1801. 
s  Oeorgia  Oeol.  Survey  BuIL  15,  p.  7%,  1908. 
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from  about  the  same  depths  at  Albany,  Dougherty  County  (pp. 
235-238);  Newton,  Baker  County  (p.  137);  and  Blakely,  Early 
County  (p.  245).  An  analysis  of  this  water  is  given  in  Table  14 
(uiafysis  3). 

A  well  on  J.  £.  Boyd's  plantation,  3  miles  north  of  Leary,  is  said 
to  have  been  drilled  to  a  depth  of  400  feet  without  obtaining  a  flow.* 
Edison  (population  841,  census  of  1910). — ^The  town  of  Edison 
owns  a  public  water-supply  system,  which  is  supplied  from  an  artesian 
weD  near  the  railroad,  but  about  10  feet  lower  than  the  track  at  the 
station.  The  well  is  563  feet  deep  and  yields,  by  pumping,  215 
gaOons  of  water  per  minute.  The  principal  water-bearing  bed  is 
said  to  be  a  sand  rock  at  550  feet,  probably  belonging  to  the  Ripley 
fonnation  of  the  Cretaceous,  from  which  the  water  rises  to  within  32 
feet  of  the  surface.  An  analysis  of  the  water  is  given  in  Table  14 
(analysis  2). 

Morgan  (population  302,  census  of  1910). — Both  shallow  and  arte- 
sian wells  are  in  use  in  the  vicinity  of  Morgan.  Part  of  the  popula- 
tion obtains  water  from  a  private  well  owned  by  Williams  &  Tinsley, 
which  probably  taps  a  water-bearing  bed  in  the  upper  part  of  the 
^ipky  formation.  The  following  information  has  been  furnished 
byW.  J.  Ragan: 

This  well  was  completed  in  1906;  it  is  600  feet  deep,  6  inches  in 
<iiwneter,  and  flows  20  gallons  per  minute.  The  water  will  rise  8 
feet  above  the  surface. 

Other  wells  similar  to  the  Tinsley  are  those  of  T.  J.  Tinsley,  a  mile 
southwest  of  Morgan  (No.  11,  Table  13),  of  the  Morgan  Lumber  Co., 
1}  miles  southwest  of  Morgan  (No.  9,  Table  13),  of  J.  E.  Boyd,  3 
nufes  north  of  Leary  (No.  7,  Table  13),  and  of  T.  J.  and  T.  W.  Tinsley, 
4  miles  from  Morgan  (No.  12,  Table  13). 

C&riray  MSI. — At  Cordray  Mill,  on  Ichawaynochaway  Creek,  5 
DMles  northeast  of  Morgan,  are  two  flowing  weUs  owned  by  W.  H. 
Cobb,  of  Dawson.  One  on  the  bank  of  the  creek  near  the  mill  is 
361  feet  deep  and  flows  12  gallons  per  minute.  The  water  will  rise 
20  feet  above  the  surface. 

iOe(X8ia  OmL  Sory^  BnU.  16,  p.  72, 1006. 
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Tablb  IZ.—Welli  in  Calhoun  County. 


No. 


Drffler. 


Authority. 


Date 
pletwl. 


EkBTV 

tkm 
above 

sea 
leTdor 
below 
datum. 


No. 


Arlington. 

do 

....do.... 

E< 
U 
U 

U 

< 

M( 


Town 

....do 

Arlington  Oil  &  Fw- 
tiUier  Co. 

Town 

....do 

Harper  Daniel 


J.E.Boyd. 


M.A.Jarrard. 


D.  A.  Sylvester 
M.*A!jarnitii! 


J.  W.  Speooera  . . 
M.  A.  Janard.... 
S.  W.McCalliefr. 


E.L.Smith 

8.  W.  McCallie  . . . 

Harper  Daniel  and 

lLA.Jarrard. 


1909 


Fett. 
+275 


1910 


1907 


:-  10 
+210 
+  175 


M( 

M( 

Morgan      (5 

northeast  oO 
WlUiamsbiurg. 


h- 

n) 

miles 


Morgan  Lumber  Ck>. 
WlUiamB  it  Tinaley. 

T.  J.Tlnaley 

T.J.andT.W.Tins- 
W.fe.Cobb 


N.  M.  Brewer. 


W.  J.  Ragan.. 

....do 

T.W.  Tinaley. 

.....do 

W.  H.  Cobb. . 
W.J.  Ragan.. 


1909 
1906 


+eo8 


1908 


1 

2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

13  I 

14  I 


Depth. 


Feet. 

fiOO± 
1,173 
328 
5f>3 
672 
77S 
400 
GOO 
550 
GOO 
550 
452 
361 


I 


Diam- 
eter. 


Depth 
'     to 

prln- 
I  cipal 
I  water- 
I  bearing 
I    bed. 


Ineha.  i    Feet. 

G  

6  I        640 

5  I        300 

6  550-563 

2  I 

2  1650-778 


2  I. 


...|         525 
4    430-440 


Depth 
to 

other 
water- 
bea«'ing 

beds. 


Feet. 


900 
475" 

100,' 256" 


I 


Level 

of 
water 
above 

or 
below 
surface. 


Feet. 
-20 
-40 


-32 
+12 


+30 

+  7 
+  8 


+30 
+20 
+  5 


Yield  per 
minute. 


Flow.  I  Pump. 

I 


QnUe. 


QdOt. 


190 


215 


How  obtained. 


Air  compressor.. 


Air-lift  pump. 

Flows. 

....do 


I 


Flows.. 
....do. 
....do. 
....do. 
....do. 

do. 

....do. 


Quality. 


Analysis  1,  Table  14. 
Ana][vsi8  2,Tablel4. 
Analysis  3,  Table  14. 


Sul^unnis. 

Soft. 
Do. 


a  Georgia  Geol.  Survey  First  Kept.  Procress,  p.  77, 1891, 
b  Georgia  Geol.  Survey  Bull.  15,  pp.  71-72, 1908. 
c  Datum  is  track  at  railroad  station. 
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Table  16 — Well$  in  Calhoun  County — Continued. 


Ha 

t                          TT 

Remarks. 

1 
* 
1 

GwlQSJeboriian. 

Qiaracter. 

I 

Ripteyfonnationr. 
do 

See  k)c.  p.  172. 

2 

ABparposM 

DoDotle,   boner 

Porous  iHiite  rock. 

84nch  caelng  to  MO  feet;  64nch  caelng  to 
SeOfeet. 

4 
3 

BipleyfonnaUoo?. 
do 

Sand  rock. 

Mnch  caains  to  470  feet;  ooet  or  weU, 

I3i)00. 
See  log,  p.  173. 

« 

.  ..do 

Porooa  white  rock. 

44nch  caainff  to  100  feet;  2Hncb  to  450 
feet;  »4nch  to  475  feet;  cost  of  weU, 
•1,750. 

i 

Rock 

» 

DODMtiC 

Ripley  formatioa . 
.do 

Diameter  at  top,  0  inches:  at  bottom,  2 

n 

BoOv  Bomily  and 

Doo6Btic     and 

laaDntectiiiing. 

Doowrtto......... 

do 

inches;  cost  of  weU,  $1,500. 
Diameter  at  top,  6  inches;  at  bottom,  2 

n 

..do 

OravelandtaDd... 
Rock  and  sand.... 

inches;  cost  ofwell,  $2,000. 
4  inch  casing  to  525±  feet;  cost  of  well 

13 

Ripley  forxnationr. 
WUcoxformatioDr 

$1,250. 
Cost  of  weU,  $1,000. 

u 

Tabls  14. — Analyses  of  underground  waters  from  Calhoun  County, 
[Parts  per  million.] 


.V 


DateoT 
eoUectJon. 


Source. 


Location. 


Principal  water- 
bearing stratum. 


Depth. 


Analyst. 


May  1,1911 
lUy  h\m\ 
May    t^VSfll 


Town  weU 

.....do. 

WeU  of  Harper 
Daniel. 


Arlington 

Edison. 

Leery  (4     miles 
soath  oO> 


Ripley  formation.. 
Ripley  formation?. 
Ripley  formation. . 


Tea. 

MO 

55O-503 

660-778 


Edgar  Eyerhart. 
Do. 
Do. 


Is 

li 


48 


I 
1^ 


52. 
I 


I 


Remarks. 


0.4 


10 


8.0  57 


2.0 
5.0 


&0 
17 


10 


150 


12 


10 
8.0 


10 


No.  2,  Table  13.    Total  depth  of  well, 

1,173  feet. 
No.  4,  Table  13. 
No.  0,  Table  13. 


OAICDEN  OOUHTY. 
GENERAL  FEATURES. 

Camden  County  is  on  the  Atlantic  coast  in  the  extreme  southeast- 
^part  of  the  State.  Its  area  is  711  square  miles  and  its  popula- 
tion 7,690  (census  of  1910).  It  has  no  cities  or  large  towns  and  no 
^portant  manufacturing  establishments.  The  production  and  ship- 
inent  of  lumber  and  naval  stores  and  stock  raising  are  its  principal 
industries. 
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TOPOGRAPHY. 

The  eastern  part  of  the  county,  a  belt  about  20  to  25  miles  in 
width,  is  a  low,  sand-covered,  marine  terrace  plain,  in  general  less 
than  25  feet  above  sea  level,  which  forms  part  of  the  Satilla  coastal 
lowland  (pp.  36-38).  Along  the  coast  and  included  in  the  Satilla 
coastal  lowland  are  sand-covered  islands  which  rise  to  a  maximimi 
of  20  feet  above  sea  level,  and  which  are  separated  by  a  network  of 
tidal  so-called  creeks  and  rivers.  There  are  also  small  areas  of  saJt^ 
water  or  brackish-water  marsh.  A  narrow  strip  of  level  land  in  the 
western  part  of  the  coxmty  lies  25  to  30  feet  above  the  first  terrace 
plain  and  forms  part  of  the  Okefenokee  plain  (pp.  35-36).  Nowhere 
in  the  county  is  the  surface  higher  than  50  or  60  feet  above  sea  level. 
Inland  from  the  coast  small  strean:is  are  few  in  number  and  the  surface 
is  only  slightly  dissected;  topographically  it  differs  but  Uttle  from 
its  original  condition.  As  a  result  of  this  lack  of  natural  drainage 
there  are  large  numbers  of  swampy  flats  or  bays  and  small  ponds 
which  contain  water  throughout  the  year,  except  during  times  of 
imusual  drought. 

GEOLOGY. 

Pleistocene  sands  and  clays  form  the  surface  deposits  over  the 
greater  part  of  the  coxmty.  White  or  j'ellowish  incoherent  quartz 
sands  cover  the  islands  and  the  mainland  near  the  coast,  and  a 
narrow  sandy  belt  extends  westward,  fringing  the  swamp  land  of 
St.  Marys  and  SatiUa  rivers.  In  the  central  and  western  parts  of 
the  county  bluish  or  greenish  muds  or  clays  of  Pleistocene  age,  in 
places  containing  oyster  shells  and  calcareous  nodules,  locally  underlie 
the  flatwoods  or  savannah  land.  In  most  of  the  shallow  driven  wells 
the  water  is  obtained  from  Pleistocene  deposits,  whose  thickness  prob- 
ably does  not  exceed  50  feet.  In  places,  beneath  surficial  sands, 
there  are  red  or  mottled  argillaceous  sands  the  age  of  which  has  not 
been  determined  but  which  probably  belong  to  the  Pleistocene. 

Materials  exposed  at  a  few  places  on  St.  Marys  River  (Florida  side) 
and  on  SatiUa  River  have  been  referred  to  the  Charlton  formation 
(Pliocene?),  but  it  may  be  doubted  whether  in  descriptions  of  mate- 
rials given  in  weU  logs  the  Charlton  formation  can  be  discriminated 
from  the  Miocene  deposits.  Strata  of  Miocene  age  imderlie  the 
county,  but  their  thickness  and  their  relations  to  other  formations  are 
unknown.  They  are  beUeved  to  consist  mainly  of  phosphatic  sands 
and  gravels  with  some  soft  sandy  sheU  marls  and  some  relatively 
thin  clays.  The  thickness  of  the  Miocene  is  inferred  to  be  small 
because  fossils  probably  indicating  the  Chattahoochee  formation 
were  obtained  from  a  well  at  Tarboro  between  the  depths  of  350  and 
400  feet,  and  because  fossil  Bryozoa  and  Nummulites,  probably 
indicating  the  Vicksburg  formation,  were  obtained  in  a  well  at  Kings- 
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land  between  the  depths  of  450  and  482  feet.  If  these  correlations  are 
cofrect  whatever  representatives  there  are  of  the  Altun  Blnff  f onna^ 
doQ  and  of  the  Miocene,  Pliocene,  and  Pleistocene  must  all  be  in- 
chded  in  a  thickness  not  exceeding  350  feet.  Little  is  known  of  the 
chtracter  of  the  deposits  at  depths  greater  than  500  feet.  The 
Usement  ciystalline  rocks  probably  lie  at  a  depth  of  3,000  to  4,000 
feet. 

WATEB  SESOUBCES. 
PISTBIBirnON  AND  CHABACTBB. 

The  domestic  water  supply  is  obtained  principally  from  artesian 
weDs  and  from  shallow  driven  wells.  There  are  a  few  small  springs, 
but  as  sources  of  supply  these  are  of  little  importance,  even  locally. 

Thirty-six  flowing  wells  have  been  reported  from  tiie  county— one 
or  more  from  every  town  or  village  at  which  there  is  a  post  ofiBce. 
They  furnish  an  abundance  of  clear,  wholesome  water.  The  under- 
groond  waters  are  also  used  in  the  locomotive  boilers  and  sawmill 
plants.  The  principal  objection  to  the  artesian  waters  is  that  they 
are  ali^tly  hard  and  emit  a  rather  disagreeable  odor  of  hydrogen 
sulphide.  The  wells  range  in  depth  from  200  to  500  feet  and  furnish 
flows  at  elevations  of  10  to  50  feet  above  the  surface;  they  are  put 
down  at  costs  ranging  from  $250  to  $800.  So  far  as  data  have  been 
obtained  there  has  been  no  decrease  in  the  supply  which  coidd  be 
attributed  to  an  overdrain  on  the  artesian  reservoirs.     (See  Table  15.) 

The  shallow  wells,  10  to  20  feet  deep,  driven  or  dug,  fiuidsh  soft 
Qonartesian  waters  which,  however,  are  not  so  wholesome  as  artesian 
waters.  Driven  or  bored  wells  are  preferable  to  dug  wells,  because 
in  them  the  water  is  protected  by  the  pipe  or  casing  from  pollution. 

The  prospects  are  good  for  obtaining  flowing  artesian  wells  through- 
out the  county. 

hOCAh  SUPPLIES. 

8t.  Marys  (population  691,  census  of  1910). — ^Two  artesian  wells  at 
St.  Marys  supply  water  for  domestic  use  and  for  all  other  piurposes. 
McCallie  *  gives  the  following  account  of  the  public  well 

The  deep  well  at  St.  Marys,  the  county  seat,  is  4  inches  in  diameter  and  has  a 
depth  of  522  feet.  The  water-bearing  strata  occur  in  this  well  one  at  300  feet  and  the 
^^^  »t  500  feet.  The  present  water  supply  is  obtained  from  the  lower  stratum, 
the  upper  stratum  being  cased  off.  The  water  frt>m  the  former  stratum  rises  50  feet 
*l>ove  the  surface,  or  about  40  feet  above  high  tide.  The  water  is  rather  heavily 
c^g<ed  with  hydrogen  sulphide  and  forms  a  white  precipitate  about  the  overflow 
}^ 

A  mineral  analysis  of  the  water  from  this  well  is  given  in  Table  16 
(analysis  2). 

1  OMTg^  OeoL  Surrey  Bull.  liS,  p.  07»  1008. 
8841S*— WSF  341—15 ^12 
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Kingsland  (population  190,  census  of  1910). — ^Four  or  more  artesian 
wells  at  and  near  Kingsland  supply  an  abunduice  of  wholesome 
water.    Open  dug  wells,  10  to  15  feet  deep,  are  also  used. 

The  deepest  artesian  well,  647  feet  deep,  is  about  250  yards  nor& 
of  the  railroad  station  and  is  owned  by  the  Camden  Naval  Stores  Co., 
the  water  being  used  chiefly  for  drinking  and  for  coadensing  in  the 
distillation  of  turpentine.  H.  C.  Russell,  the  well  contractor,  has 
supplied  information  relating  to  the  depth  and  character  of  the 
water-bearing  strata.  The  first  flow,  which  was  found  at  285  feet 
in  a  shell  bed  6  feet  thick,  was  3  gallons  per  minute  4  feet  above  the 
surface.  A  second  flow  was  encountered  at  470  feet,  the  static  head 
of  which  was  28  feet  above  the  surface.  The  well  was  continued  to 
647  feet,  and  although  the  yield  increased  to  80  gallons  per  minute 
there  was  no  increase  in  the  pressiu-e.  The  material  from  depths  of 
470  to  647  feet  is  fossiliferous  or  shell-bearing  limestone  with  altera 
nating  hard  and  soft  layers.     (See  analysis  1,  Table  16.) 

From  another  well  recently  completed  at  Kingsland  borings  taken 
between  the  depths  of  450  and  482  feet  contained  fossils,  chiefly 
Bryozoa  and  Nummulites,  which  according  to  T.  W.  Vaughan  are 
of  "Vicksburg  age. 

Tarloro. — Tarboro,  a  small  village  6  miles  southwest  of  Whiteoak 
station,  has  foxu*  artesian  wells  which  furnish  strong  flows.  (See 
Nos.  16-18,  Table  15.)  The  combined  flow  of  three  of  them  is  utilized 
in  operating  a  small  rice  and  lumber  mill.  (See  PI.  XIX,  B,  p.  152.) 
Flows  are  obtained  from  two  beds,  one  at  about  160  feet  and  the  other 
between  350  and  400  feet.  (See  analysis  3,  Table  16.)  Fossils 
obtained  from  one  of  the  wells  between  the  depths  of  375  and  400  feet 
were  submitted  to  T.  W.  Vaughan,  who  considers  the  stratum  from 
which  they  were  taken  as  probably  referable  to  the  Chattahoochee 
formation. 

Table  15. — Wells  in  Camden  County, 


No. 

Location. 

Owner. 

Driller. 

Authority. 

Date 

com- 

pleted. 

Ap-^ 

eleva- 
tion 
aboTB 

1 

BaUeyBMrnCnear)... 
Ceylon 

L.M.  BedeU 

S.  W.McCalliea.. 
E.  P.Noyes 

L.  A.  Miller 

0.  H.  Wade  and 
S.W.McCallie.a 

U.  L.  Stafford 

1806 

isost 

1889? 

F^. 

7, 

Hilton     &     Dodge 

Lumber  Co. 
Hotel  Cumberland . . 

3 

Cumberland  Island.. 

Cumberland    Island 
(Dungeness,    near 
the  southern  end  of 
the  island). 

Kimjsland 

6 

4 

Mrs.  Lucy  Carnegie. 
W.N.Casey 

R 

Mr.  Clay 

1895 

40T 

6 

.r^^.::::::::::: 

7 

do 

Lang  (near) 

Camden    Naval 
Stores  Co. 

H.CRusseU 

1910 

41 

8 

9 

Midrlver(near) 

'...'. !.!..!!!!! 

«  Oeoigla  Oeol.  Survey  bull.  16,  pp.  67-71, 1908. 
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Xo. 

Locatlflo. 

Owner. 

Drfller. 

Authority. 

Date 
oom* 
pleted. 

proxi- 
mate 
eleva. 

tion 
above 

sea 
laveL 

10 

OwttisF«iT. 

PMrt(4aileiv«8toO 
htiteBhrfT,.. 

DyalikLang 

S.W.McCalliea.. 
H.W.Mobley.... 

1903 

FeH. 

2or 

\\ 

Davis  &  BrandOD. . . 
Hflton   &   Dodge 

Lnmber  Co. 
J.F.Foster 

Dave  Stafford... 

n 

S.W.MeCaUiea.. 

20 

Q 

do. 

20 

14 

4m 



IS 

f^.  Marys. . , . . .   . . . , . 

Town 

H.  C.  RuaseU.... 

S.  W.  MoCalliea 

andJ.S.RusseU. 

S.W.McCalliea.. 

10 

M 

Tsbofo. 

StaiTonl  Bros 

IT 

do. 

J.B.Oodtoy 

do 

1902 

K 

do. 

w  n  T^g 

» 

Tarboro    (H    mflaa 
BortLetftoO. 

J.  8.  Bmcel 



' 

» 

n 
n 

Waririy     (1    mile 
MothoO. 

Dr.  B.  Atkinson 

Oeorgia  Land  Co. . . . 

Dave  Stafford... 

Postmaster 

19027 

nprUiral):  ' 
a    WiwlT(4iiiilaw«st 

Dr.  B.  Atkioson 

1    oO-   " 
21  Wtr»»v   ran    fMt 

T.O.Middleton&Ca 
McKinninAMcCar- 

H.  B.Lang 

do 

1911 

1911 

1894 

1908? 

1909 

s 

oortiiMBt  of). 
Wtwrly(90feet  north 

i-asaif:*?: 

s 

S.W.MoCameo.. 

5 

T 

do 

Mr.  Baker 

5 

8 

Woodbfn 

Seaboard  Air  Line 

H.C.BnsBeU... 

H.C.  Russell 

22 

1 
1 

Depth. 

Diam- 
eter. 

Depth 

to 
prin- 

water- 

Depth 

to 
other 
water- 

water 
above 
surfftoe. 

Yield  per 
mhmte. 

How  obtained. 

1 

.. 

Flow. 

Pump. 

Quality. 

1 

Fed. 
DO 

MS 

75 

M7 

ImAa. 

3 
3 
3 

e 

Feet. 

Feet. 

Feet. 

OaU». 

OaOs. 

Flows 

3 

365 

400 

32 
20 
51 
25 

Hard,  sulphurous. 
Hard. 

} 

........ 

4 

S 

3|3av-fi00 

soo 

Sulphurous. 

« 

Slight  flow 

Flows 

i 

3  470-647 

285 

28 

80 

Analysis  1,  Table  16. 

$ 

10 

m 

3« 

no 

3 
6 
3 
3 

25 
35 



Slishtly  sulphurous. 
Sulphurous. 
Slightly  sulphurous. 
Do. 

11 

405 
340 
350 

300 

60,210 

250 

60 

12 

Flows 

U 

do 

14 

15 

583 
S75 

asD 

S45 
414 

4 
8 

3 
3 
2 

500 

875 

350 

300 

175 

200 

350,300 

150 

40 
60 

40 
50 
50 

ysis2,Tablel6. 
Slightly  sulphurous. 

Analysis  3,  Table 

16. 
Hard,  sulphurous. 

U 

17 

IS 

It 

Do. 

» 

n 

ISO 

wrr 

250? 
480 
480 
450 
38S 
444 

3 
3 

........ 

10 
6-8 

Flows 

Soft,  sulphurous. 

n 

8 

Flows 

% 

3 
3 

4 

5 
5 
60 

Soft. 

a 

Do. 

a 

460 

130 

a 

Fk)ws 

Sulphurous. 

s 

4 

436-144 

228-882 

60 

a  Georgia  Oeol.  Survey  Bull.  15,  pp.  67-71, 1908. 
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Tabls  15. — WtUM  in  Camden  County— Oootinued 


No. 

U». 

PriDdlMl  water  bed. 

Bemarka. 

aeologioboriaon. 

Charaetar. 

1 

DooHslio. 

If  iooeoe  or  OUgo- 

eene. 
Chattahoochee 

formatkmr 
TwtiarT.... 

2 

BoOer  sopply,  do- 

IIMftiC. 

Pormstiff. ... 

araval 

Eleratkm  15  feet  above  Satflla  Birer. 

J 

4 
6 

CoitofweIl,t2S0. 

do. 

lime  other  flowing  wells,  400  to  TOO 

feet  deep,  on  island, 
a-ioeh  oaatog,  350  teei.    Cost  oT  well, 

t300. 

Domestie,    boiler 

Vicksbais  facma- 

tioor 

Tertfary.... 

A 

•tippjy  ror  loco- 

7 

8 
9 

Domestic,  nmiu- 
ficturing. 

do. 

Bed  of  shells 

Cost  of  well,  f400. 

One  flowing  welL 
Do. 

10 

Domestic,    irrigft- 

tkn. 
Domestic,  mano- 

racturing. 

Chattahoochee 

formatioiiT 
Vicksbon  fonna- 

tiooT 
Chattahoochee 

formatkmr 
do 

One  other  well,  no  infomtttlon. 

11 

Rook. 

Cost  of  well,  t300. 

1? 

13 

14 

One  well,  no  infnmtatloii. 

1^ 

Domestic,    boiler 
PomfK^V^  ... 

Vicksborg  forma- 

UOD? 

Chattahoochee 

formatiooT 
do 

Cost  of  well,  1800. 

1A 

lime  wells .  8  inches  in  diameter;  one 

17 

do 

Porous  limestooe 
at  bottom. 

weU,  1  inch. 

18            do 

do 

Limefft^Kie  at  100  feet  »nd  N>twMn  DO 

70 

do 

do 

and  aoo  feet. 

Three  flowing  wells. 

?1 

Domestic,    boiler 
supply    for    lo- 
comotives. 

Chattahoochee  for- 
matkm. 

n 

7^ 

Stock 

94 

Vieksbuif  forma- 

tionr 
do 

Simd 

?s 

?5 

Domestic 

....  do 

T/hnefftone  at  900  feet. 

T7 

do 

Chattahoochee  for- 

mationT 
Vicksborg  forma- 

tk>nT 

W 

Bed  of  shells 

feet. 

Table  16. — Analyses  of  underground  waters  from  Camden  County, 
[Parts  per  million.] 


No. 


Date  of 
collection. 


Source. 


Location. 


Principal  waters 
bearing  stratum. 


Depth. 


Analyst. 


June    7,1911 


Hay     6,1911 


Well  of  Camden 
Naval  Stores 
Co. 

Town  well 


Kingsland. 


Tertiary. 


Apr.  14,1911  I  WeU  of  Stafford 
1      Bros. 


St.  Marys. 
Tarboro. . . 


Vicksbure    fbr- 

mationf 
Chattahoochee 

formationT 


Feet. 
470-647 


soo-sa2 

350-375 


Edgar  Eveihart. 

Do. 
Do. 


%2 
S5 


5<^ 


S 


r 


> 


-I 

I 


Bemarks. 


2.0 
.4 
.4 


35 
8.0 
26 


No.  7,  Table  16. 
No.  15,  Table  15. 
No.  16,  Table  15. 
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OHA&LTOK  COXJUTY. 
GENERAL   FEATURES. 

CbArlton  County  is  in  southeastern  Georgia  and  borders  Florida. 
It  has  an  area  of  905  square  miles  and  a  population  of  4,722  (census 
o(  1910).  The  county  is  thinly  settled  and  contcdns  no  large  towns. 
Lumbering,  turpentine  distilling,  and  stock  raising  are  the  principal 
industries. 

TOPOGRAPHY. 

The  -eastern  part  of  the  country  is  a  flat  sand-covered  plain;  the 
western  part  is  covered  by  the  Okefenokee  Swamp  and  is  practically 
uninhabited.  St.  Marys  and  Satilla  rivers  have  cut  relatively  deep 
courses  and  are  bordered  by  flat  terrace  plains  about  15  feet  above 
the  river  levels;  both  are  sluggish  and  are  affected  by  the  tide,  the 
St.  Marys  to  a  few  miles  above  Traders  Hill  and  the  Satilla  to  a  few 
mQes  f^ve  Burnt  Fort.  Although  the  main  streams  have  cut  down 
almost  to  grade,  the  tributary  streams,  which  are  few  in  number, 
have  effected  but  little  erosion  and  topographically  the  surface  is 
youthful.  Small  ponds  and  swamps  are  common.  The  known  ele- 
TEtions  above  sea  level  are  Folkston,  80;  Racepond,  148  (probably 
the  high^t  point  in  the  county);  Wainwright,  83;  St.  George,  78: 
andMoniac,  114. 

GEOLOGY. 

Loose  white  and  yeflow  quartz  sands,  probably  nowhere  exceeding 
20  feet  in  thickness,  form  the  surface  over  the  entire  county.  These 
sands  are  very  porous  and  absorb  the  rainfall  readily.  They  are 
underlain  by  50  feet  or  less  of  red  and  white  sands  containing  thin 
blnish  clay  layers,  the  age  of  which  is  not  certainly  known  but  which 
is  believed  to  be  Pleistocene.  The  surface  sands  and  the  imder- 
lying  red  and  white  sands  furnish  the  water  of  the  shallow  weUs. 
Ihe  red  and  white  sands  are  underlain  by  the  Charlton  formation 
(probably  FEocene),  which  consists  of  clays,  limestones,  and  marls 
that  are  exposed  on  St.  Marys  River  from  near  Stokes  Ferry  down- 
stream to  Orange  Bluffy  2  miles  above  Kings  Ferry,  Ga.,  and  on 
Satilla  River  at  Burnt  Fort,  on  land  of  W.  M.  Thrift,  6  miles  east  of 
Wmokur  and  on  the  King  plantation,  6  miles  south  of  Atkinson. 
The  CSiarlton  formation  probably  underUes  a  small  area  in  the  eastern 
part  of  the  county.  Beneath  the  Charlton  are  strata  of  probable 
Ifiocene  age,  and  beneath  the  Miocene  are  100  feet  or  more  of  sands 
and  clays  belonging  to  the  Alum  Bluff  formation  (Oligocene).  Un- 
differentiated limestones,  sands,  clays,  and  marls,  which  belong  in 
descending  order  to  the  Eocene  and  Cretaceous,  imderUe  the  Alum 
Bluff  formation.  At  an  imdetermined  depth,  probably  3,000  feet  or 
more,  the  Cretaceous  deposits  are  beUeved  to  rest  upon  a  basement 
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of  ancient  crystalline  rocks.  Wate^-bearing  beds  may  be  expected 
in  both  the  Alum  Bluff  formation  and  the  underlying  undifferen- 
tiated E}ocene  or  Cretaceous  deposits. 

WATER  RESOURCES. 
DISTRIBUTION  AND  CHABACTES. 

Water  supplies  in  the  coimty  are  obtained  chiefly  from  driven  or 
dug  wells,  conunonly  10  to  20  feet  deep,  which  can  be  put  down  at 
little  expense  and  which  furnish  abundant  supplies  of  soft  water. 
In  many  of  the  open  dug  weUs  the  water  stands  within  2  or  3  feet  of 
the  surface  and  may  be  polluted.  Driven  wells,  made  by  driving 
a  small  iron  tube  with  a  strainer  point  down  to  the  watei>bearing 
bed  are,  for  hygienic  reasons,  preferable  to  dug  wells.  There  are  a 
few  unimportant  small  seepage  springs.  The  waters  of  the  ponds  and 
streams  are  stained  dark  brown  to  black  by  vegetable  matter. 

Wholesome  water  can  be  obtained  from  deep  wells  at  any  place 
in  the  county.  Wells  200  feet  or  more  in  depth,  located  in  the  val- 
leys, on  land  70  feet  or  less  above  sea  level,  will  flow  at  the  surface. 

LOCAL  SUPPLIES. 

FoJJcston  (population  355,  census  of  1910). — ^Folkston,  the  county 
seat  and  the  largest  town  in  the  coimty,  is  not  equipped  with  a  water- 
supply  system  but  owns  a  deep  well  (No.  2,  Table  17),  from  which 
many  of  the  inhabitants  obtain  suppUes  for  domestic  pmposes.  This 
well,  which  was  completed  in  1908,  is  612  feet  deep  and  3  inches  in 
diameter.  The  principal  water-bearing  bed  is  reported  to  be  at  510 
feet,  and  the  water,  which  rises  to  within  12  feet  of  the  surface,  is 
not  lowered  by  pumping.  The  water  is  slightly  hard  but  is  suitable 
for  general  domestic  purposes. 

Burnt  Fort. — ^At  Burnt  Fort,  a  small  commimity  on  the  teiraee 
bordering  Satilla  River,  12  miles  northeast  of  Folkston,  a  well  (No. 
1,  Table  17)  owned  by  Mr.  L.  M.  Bedell  is  200  feet  deep  and  furnishes 
a  strong  flow  of  sulphiu'ous  water. 

Table  17. — Wells  in  Charlton  County, 


No. 

Loo^tioii. 

Owner. 

Driller. 

Autbortty. 

Date 
com- 
pleted. 

pnsi- 
mate 
eleva. 
tion 
abofe 

1 

Burnt  Fort,  12  mllM 
northeast  of  Folks- 
ton. 

Folkston 

L.M.BedeU 

FetL 

? 

H.  C.Russell.... 

W.M.OlUf 

PostniMter 

1908 

80 

3 

St.  George 
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Tabls  17,— Wells  in  i 

OkarUon  Counfy-Oaa^mied. 

Ka 

IMvOt. 

Diam- 
eter. 

Depth 

to 
princi- 
pal 
water- 
bearing 
bed. 

Level 

of 

water 

below 

surface. 

How  ob- 
tained. 

Quality. 

Use. 

Geologic  horiion 
of  principal 
water  bed. 

1 

net. 
aoo 

/ac&et. 

reeL 

Feet. 

Flows... 

ffnlphorous 

Almn  Blufl  fonna- 

7 

3 

510 
45 

12 

Slightly  hard. 

SQlphunKUi)  hard  . 

Domestic 

tionr 
Vicksburs    forma- 

^ 

Pomps.. 

tlon?    * 
Charlton      formic 

tiOD? 

OHATHAX  COXJUTY. 


GENERAL  FEATUBES. 


Chatham  County  is  on  the  seacoast  in  the  eastern  section  of  the 
Coastal  Plain  of  Georgia.  Its  area  is  370  square  miles,  and  its  popu- 
htioii  (census  of  1910)  is  79,690,  of  which  65,064  live  in  Savannah. 
Sarannah  is  an  important  seaport,  exporting  chiefly  naval  stores, 
raw  cotton,  and  lumber.  It  contains  fertilizer  factories,  cottonseed- 
ofl  milk,  cotton  cloth  miUs,  ice  factories,  a  brewery,  car  woite, 
n^^^i"ft  shops,  a  canning  factory,  and  many  small  plants. 

TOPOOBAPHY. 

Tbe  lands  adjacent  to  the  coast  are  low  and  the  coast  line  is  irregu- 
lar. The  eastern  part  of  the  county  contains  many  low,  sand-covered 
islands  separated  by  sounds,  tortuous  brackish  and  salt  water  creeks 
and  rivers.  Ob  the  islands  and  adjacent  mainland  there  are  small 
anas  of  marsh  land.  The  western  part  is  a  flat  poorly  drained  plain, 
on  which  low  sand  hills  or  sand  ridges,  bays,  and  low  moist  areas  are 
underlain  by  clay  and  silt  of  marine  or  brackish  water  origin.  The 
low  flat  areas  are  probably  the  sites  of  former  tidal  arms  of  the  ocean. 

Savannah  River  forms  the  eastern  boimdary  of  the  coimty  and 
Ogeechee  River  the  western  boimdary.  The  water  of  the  Savannah 
is  always  more  or  less  turbid  and  yellowish  from  suspended  silt  and 
day  carried  down  iu  suspension  from  the  Piedmont  Plateau.  Ogee- 
chee River  is  rarely  muddy,  and  although  its  headwater  streams  are 
in  the  southeastern  part  of  the  Piedmont  Plateau  the  water  has  the 
aspect  of  the  streams  which  originate  in  the  Coastal  Plaiu.  Adjacent 
to  the  mouths  of  both  the  Savannah  and  the  Ogeechee  are  salt-water 
marshes  and  tidal-swamp  lands  (see  pp.  36-37),  which  extend  several 
nules  above  the  salt  marshes.  The  only  other  important  stream  in 
the  county  is  Little  Ogeechee  River  which  has  its  source  in  the  0)a8tal 
Plain  and  flows  southeastward  through  the  western  part  of  the 
county.  Its  water  is  dark  or  amber-colored  from  organic  matter, 
but  it  carries  only  a  small  amount  of  silt  or  clay  in  suspension.    On 
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account  of  the  youth  of  the  land  surface  and  its  low  eleyation  stream 
erosion  has  be^  a  minor  factor  in  the  formation  of  the  topography. 
The  surface  of  the  greater  part  of  the  county  lies  between  15  and 
25  feet  above  sea  level,  but  there  are  a  few  places  in  the  northern  part 
of  the  coimty  which  probably  reach  a  maximum  of  50  or  60  feet. 

GEOLOGY. 

The  greater  part  of  the  county  is  covered  by  late  Pleistocene 
dq>06itSy  belonging  to  the  Satilla  formation,  which  consist  of  loose, 
fine,  quartz  sands  rather  uniformly  distributed,  though  in  places 
heaped  into  hills  by  wind  or  wave  action,  and  of  sandy  muds  or  clays 
containing  organic  matter  deposited  in  the  swampy  flats.  The 
Pleistocene  deposits  probably  do  not  exceed  25  or  30  feet  in  thickness, 
but  they  are  the  source  of  the  water  obtained  in  shallow  dug  and 
driven  wells.  Beneath  the  surficial  Pleistocene  sands,  at  a  few 
localities,  are  red  or  yellowish  sands  containing  thin  bluish  clay 
laminsB,  which  are  older  than  the  Satilla  formation  and  probably 
belong  to  an  older  Pleistocene  formation.  These  red  and  yellow 
sands  are  thin  and  have  no  important  bearing  on  the  water  supplies. 
At  Savannah,  beneath  the  Pleistocene  deposits  and  the  red  and  yellow 
sands  of  questionable  age,  the  strata,  to  a  depth  of  about  250  feet, 
consist  of  fine  more  or  less  argillaceous  sands,  bluish  or  greenish 
sandy  clays,  soft  shell  marls,  and  limestones  which  are  of  Tertiary  age 
and  are  probably  yoimger  than  the  Chattahoochee  formation  (Oligo- 
cene),  but  which  have  not  been  differentiated  into  formations. 
Locally,  these  beds  are  water  bearing  and  supply  wells  270  feet  or  less 
in  depth.  Porous,  sandy  limestones,  which  may  repr^ent  in  descend- 
ing order  the  Chattahoochee,  Vicksburg,  and  Jackson  formations, 
are  encountered  at  Savannah  between  250  and  500  feet.  These 
Umestones  are  an  important  source  of  artesian  supplies  in  this  and 
adjoining  counties. 

Little  is  known  concerning  the  character  and  age  of  the  Coastal 
Plain  deposits  existing  beneath  the  limestones,  but  it  is  perhaps 
reasonable  to  assume  that  the  Claiborne  group  (Eocene)  and  the 
Upper  and  Lower  Cretaceous  sands  and  clays  are  represented. 
Beneath  the  Lower  Cretaceous  deposits,  perhaps  at  some  depth 
between  2,500  and  4,000  feet,  are  the  crystalline  basement  rocks. 
The  Eocene  and  Cretaceous  deposits  doubtless  contain  water-bearing 
beds,  some  of  which  would  yield  potable  waters. 
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WATER  RESOUBCES. 
DI8TBIBU1ION  AND  CHASAOmt. 

Artesian  wells  are  the  chief  source  of  water  supply  in  the  county. 
The  city  of  Savannah,  the  second  largest  city  in  the  State,  derives  its 
supply  from  artesian  weUs.  Many  private  wells  have  been  simk  in 
the  city  and  throughout  the  county. 

Shallow  dug  and  driven  weUs  6  to  25  feet  deep  furnish  soft  but  not 
ahrays  wholesome  water.  Water  from  driven  wells  is  safer  than 
that  from  dug  wells. 

Water  from  Savannah  River  is  used  in  boilers  at  many  factories  at 
Savannah.  Elsewhere  in  the  county  surface  waters  are  not  used 
extensively. 

Springs  are  few  in  number,  small,  and  usually  unwholesome. 

Artesian  waters  may  be  obtained  throughout  the  county  at  depths 
ranging  from  50  to  1,500  feet  or  more.  Most  wells,  especially  those 
exceeding  100  feet  in  depth,  will  flow. 

LOCAL  8UPPLIB8. 

Sovanaidk  (population  65,064,  census  of  1910). — ^The  municipal 
water  supply  at  Savannah  is  derived  from  13  artesian  wells  (No.  5, 
Table  18)  in  the  western  part  of  the  city.  One  well  is  1,550  feet  deep 
and  the  others  are  from  475  to  over  500  feet  (the  average  depth  is 
said  to  be  500  feet).  Originally  they  aU  flowed,  but  later  the  yield 
decreased  to  such  an  extent  that  it  became  necessary  to  pump  them; 
m  1910  the  consumption  from  the  13  wells  was  9,500,000  gallons  a  day. 
A  description  of  the  water-supply  system  and  an  explanation  of  the 
decreased  yield  of  the  weUs  has  been  given  by  C.  S.  SUchter,*  the 
greater  part  of  whose  paper  is  here  quoted.  Table  19  gives  a  mineral 
analysis  of  the  water  of  the  present  supply  (analysis  1)  and  an 
analysis  of  water  from  the  wells  at  the  old  city  waterworks  (analysis  2) . 

One  of  the  most  carefully  planned  artesian  water  supplies  of  this  country  is  that  of 
^  city  of  Savannah,  Ga.  A  brief  account  of  these  wells  is  of  much  interest,  not  only 
as  ilhtt^tive  of  an  intelligently  designed  and  well-constructed  engineering  work,  but 
also  because  of  the  valuable  lessons  to  be  learned  from  the  way  in  which  difficulties 
were  met  and  overcome  as  they  arose.  The  works  were  planned  by  Mr.  Thomas  T. 
JohnHton,  consulting  engineer,  of  Chicago,  111.,  and  the  following  description  is  taken 
lugdy  from  his  paper  in  Engineering  News.' 

Mor  to  1887  the  water  supply  of  Savannah  was  taken  from  the  river,  but  in  that 
year  14  artesian  wells  were  put  in  use  (a  fifteenth  well  being  nearly  ready)  near  the  old 
pumping  station.  Of  these  wells  2  were  10-inch,  12  were  6-inch,  and  1  was  4-inch,  and 
DoioDe  was  more  than  400  feet  deep.  In  1888  the  entire  supply  of  the  city  was  drawn 
from  these  wells,  the  total  fcM"  the  year  being  2,135,842,000  gallons,  or  about  5,850,000  gal- 
Viiiperday.  At  the  close  of  1889, 5new  wells  had  been  put  in  use,  the  20  wells  being 
diicdbuted  very  irr^ularly  within  a  10-acre  lot.  About  this  time,  however,  it  became 
necesnry  to  opea.  the  river  supply  to  some  extent.    Experience  and  observation 

diowed  conclusively  that  the  water  supply  was  materially  affected  by  the  tide,  and  it 

^ « 

iU.8.Q«L8i]rv^Watar8iipplyPtpQrfl7,pp.07-101,1902.      «Sng.Newi,yol.90,pp.537^5»,1808. 
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was  supposed  that  the  shallowneeB  of  the  wells  caused  a  filling  by  sand  to  a  greater  or 
less  extent,  thus  affecting  the  supply.  But  little  better  results  were  had,  however, 
from  deepening  9ome  of  the  wells,  one  of  them  being  deepened  to  1 ,009  feet.  Two  addi- 
tional 10-inch  wells  502  and  505  feet  deep  were  connected  with  the  old  works  on  De- 
cember 29, 1890,  but  in  November,  1891,  it  was  necessary  to  again  draw  water  from  the 
river.    Nothing  resulted  from  dynamiting  the  wells.    [Wells  No.  4,  Table  18.] 

In  June,  1891,  it  was  found  thi^  water  in  well  No.  1,  close  to  the  old  pumping  statkm, 
was  9  feet  lower  than  in  well  No.  2,  distant  from  well  No.  1  about  1,600  feet,  and  it  was 
determined  to  abandon  the  old  wells. 

Twelve  new  wells  in  a  new  location  were  finally  decided  upon,  and  7  were  put  in  use 
on  December  9, 1892,  and  the  others  on  March  21, 1893.  ♦  ♦  ♦  [No.  5,  Table  18.] 
The  wells  are  arranged  along  a  hi^way  which  runs  nearly  parallel  to  the  ocean  and 
BOUM  distance  from  the  old  pumping  station.  They  are  300  feet  apart  and  flow  into  a 
brick  and  concrete  conduit.  *  *  *  Sands  and  clays  were  met  to  a  depth  of  about 
250  feet,  where  a  cherty  lime  rock  was  found.  The  rock  varies  in  character  at 
greater  depths.  The  first  water  was  foimd  at  325  feet,  and  the  supply  continually 
increased  until  the  depth  exceeded  500  feet.  The  water-bearing  rock  is  uniformly 
a  porous  limestone,  or  rather  one  full  of  cavities,  very  similar  to  the  rock  outcrop  from 
which  flow  the  mammoth  Suwanee  springs  in  northern  Florida.  Water  is  occasionally 
found  below  500  feet,  but  not  in  sufficient  quantity  to  justify  deeper  wells.  The  12 
wells  of  the  new  waterworks  average  500  feet  in  depth.  They  are  cased  to  the  rock 
(about  250  feet)  with  casing  of  12  inches  internal  diameter.  Below  this  there  is  a 
12-inch  clear  opening.  The  normal  position  of  water  in  the  wells,  as  determined  by 
the  position  in  the  old  wells  when  first  dug,  showed  that  it  reached  the  static  level  at 
an  elevation  of  41  feet  above  mean  low  tide.  Subsequent  wells,  bored  in  a  wide  range 
of  country,  show  about  the  same  elevation.  After  a  number  of  wells  had  been  bored 
the  elevation  of  this  static  level  was  lowered.  At  the  time  of  an  examination  in  1890 
about  6,000,000  gallons  per  day  were  being  pumped  at  the  old  works.  The  static  level 
was  then  7  feet;  at  the  site  of  the  new  works  it  was  at  an  elevation  of  28  feet,  while  9 
miles  south  of  the  old  works  it  was  at  the  original  elevation,  41  feet.  The  influence  of 
the  heavy  pumpage  was  noticed  to  be  greater  in  wells  in  the  same  line  perpendicular 
to  the  shore  of  the  ocean  than  in  wells  in  a  line  parallel  to  the  ocean.  To  predetermine 
the  probable  flow  from  the  new  wells,  the  Springfield  well,  2,000  feet  east  of  the  new 
station,  was  examined,  with  the  following  results:' 

Flow  ofSpnngfield  well,  Savannah. 


Elevation  of 

sutio  level 
above  mean 

Eqaivaknt 

Flow. 

Year. 

low  tide. 

OnOt.per 

Feet. 

Feet. 

t4iumT9. 

27.67 
25.67 

0 
2.00 

1890 
1800 

482,000 

24.40 

3,27 

623,000 

1801 

22.77 

4.90 

1,000.000 

1890 

22.66 

4.90 

077,000 

1891 

21.80 

6.87 

1,133,000 

1891 

21.79 

5.88 

1,172,000 

1881 

20.57 

7.10 

1,360.000 

1890 

13.00 

14.  «7 

2,500,000 

1800 

It  was  estimated  that  about  3,000,000  gallons  per  day  could  be  obtained  with  the 
static  head  reduced  to  an  elevation  of  7  feet,  which  reduction  is  practicable  at  the 
pump  house,  as  constructed.    The  old  wells  spread  over  an  area  about  1,700  feet 


I  A  section  of  this  well  is  shown  in  Eng.  News,  vol.  30,  p.  4, 1893. 
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wide  St  its  laigeet  part,  and  their  flow  at  an  elevation  of  7  feet  was  about  6,000,000 
fdlons  per  day. 

Tlie  frvt  «even  welb  embraced  a  line  1,800  feet  long.  Keduclng  the  level  to  8  feet, 
the  flow  was  6,500,000  gallons  per  day.  The  level  in  weHs  Nos.  10,  11,  and  12  was 
at  this  time  14.93, 15.96,  and  16.20  feet,  respectively.  On  March  21, 1893,  the  12  wells 
were  put  into  service,  with  elevation  of  water  at  8  feet,  and  the  flow  was  9,500,000 
gilkos  per  day.  At  the  beginning  of  1897  the  flow  of  the  12  wells  had  decreased  to 
6,900,000  gallons  per  day,  and  the  fear  was  entertained  that  the  history  of  ttie  old 
jkni  was  to  be  repeated.  Mr.  Johnston  was  again  called  in  consultation.  The 
renltB  of  his  measorements  of  the  flow  of  each  of  the  12  wells  were  as  follows: 


Yield  of  Savannah  wells  in  1897. 

WeU. 

Flow. 

1                     '    W«U. 

Flow. 

NaL 

h0UT9. 

713,460 
460,460 
543,060 
361,700 
485,760 
283,480 
452,870 
452,870 

Na.0 

GoO^perU 

hOHTt. 

300,740 
468,060 
871,010 
486,760 

K©.i : 

No.  10. 

Kaa. 

No.  11 

Nat;                        : 

No.  12. 

go.  5.^ 

Na6L 

Springfield  well 

5,490,100 

Na.71:         ::::.:.: 

1,010,500 

N©.a. 

From  this  table  it  is  seen  that  wells  Nos.  4,  6,  and  11  showed  a  very  small  flow, 
entirely  out  of  proportion  to  that  of  the  oth^  wells. 

It  having  been  determined  that  the  flow  of  water  in  some  wells  was  more  obstructed 
than  in  others,  the  work  of  attempting  to  remove  the  obstructions  was  imdertaken. 
The  method  used  was  back  flushing,  or  the  forcing  of  a  strong  reverse  flow  back  into 
the  wen.  The  first  effort  was  made  on  well  No.  2  by  means  of  fire  hose  attached  to 
a  neighboring  hydrant.  Only  a  slight  improvement  resulted.  The  next  attempt 
was  made  on  well  No.  10,  fire  engine  No.  2  being  used.  But  little  improvement 
lenlted.  A  more  powerful  fire  engine  (No.  3)  was  next  employed,  and  the  process 
WIS  tried  on  well  No.  6.  A  radical  improvement  was  the  result,  the  net  gain  in  the 
yield  of  the  well  being  100,000  gallons  per  day.  Encouraged  by  this  result,  the  next 
effort  was  made  on  well  No.  4,  fire  engines  Nos.  1  and  3  being  used.  The  result  was 
even  more  radical,  the  net  gain  in  yield  for  this  well  being  200,000  gallons  per  day.^ 
The  actual  results  on  well  No.  6  were  as  follows: 

ReniUi  ofJluMng  well  No.  6,  Savannah  waterworks^  in  1897. 

Flow  before  fludiing:  Gallons  per  24  hours. 

May  12 295,000 

May  18 304,000 

Flow  after  fludiing: 

May  18 433,000 

May  19 395,000 

May  20 400,000 

May  24 389,620 

After  these  e]q>eriments  Mr.  Johnston  recommended  that  a  special  8-inch  water 
main  of  the  city  system  be  laid  along  the  row  of  12  wells,  and  that  it  be  connected  to 
each  well  by  means  of  a  6-inch  pipe  and  gate.  By  opening  a  gate  any  well  can  now 
be  fludied  at  any  time,  and  Superintendent  Kinsey  of  the  waterworks  states  that 
ill  of  the  wells  have  been  flushed  and  tested  r^^larly  every  year  since  Mr.  Johnston's 
tests  in  1897.    The  following  is  the  record  of  the  test  for  the  year  1900: 

>  R^ort  of  T.  T.  Johnston  to  chairman  of  water  commiiwfon.  Savannah,  Oa.,  May  34, 1807. 
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EenUts  c/JhtMng  Savannah  weU$  tn  1900, 

OaOootperMl 

Yield  before  fluflhing 5,104,275 

Yield  after  flaAing 5,860,878 

Gain 746, 603 

The  yield  before  fluBhing  given  above  is  385,825  gallons  less  than  the  total  yield 
beiore  floahing  in  1897. 

The  resultB  at  Savannah  are  especially  valuable  on  account  of  their  reliability  and 
the  fuIlneflB  of  the  information.  In  the  first  place,  the  yield  of  the  wells  can  be  doeely 
relied  upon,  for  they  were  determined  by  a  special  current  meter  designed  by  Mr. 
Johnston,  which  can  at  any  time  readily  be  lowered  into  one  of  the  wells,  la  the 
second  place,  it  was  found  by  actual  measurements  at  the  old  water  wocis  that  there 
had  becoi  no  lowering  of  the  water  table  during  the  years  1892  to  1897,  as  the  measure- 
ments made  in  the  two  years  were  in  substantial  accord.  Thus  the  depreciation  of 
the  wells  must  be  referred  to  the  dogging  of  the  pores  in  the  rock  in  some  unknown 
way,  and  not  to  a  general  depreciation  of  the  basin. 

The  following  description  of  the  strata  penetrated  in  the  city  wells 
at  Savannah  in  the  first  510  feet  of  depth  has  been  prepared  by 
McCallie:^ 


Section  de$cnpHve  of  $trata  penetrated  in  cUy  weUs  at  Savannah. 


Thkk- 


Dcpth. 


Fine  nndy  day  with  a  few  fragments  of  fooBiliferoiia  UmestoDe,  more  or  leas  romided  by 
water 

Dark  grayish-green  marl  containing  rounded  pebbles  and  flragments  of  oyster  shells  and 
a  few  grains  of  glaoconite 

Very  too^  dark-ookved  clays  with  qaarti  pebbles  and  gUooonite 

Brownish  day  containing  dental  plates  of  rays  and  minme  rhombohedrons  of  oalctte 

Qreenish-gray  day,  oontainingfhigments  of  shells  and  sharks' teeth 

Same;  also  contams  dental  plates  of  rays 

Oreenish-grav  clay,  firequently  indmated. 

Gray  mariwfth  round  pebbles  and  dauconite.  Microscopic  examination  shows  the  marl 
to  oondst  largely  of  rhombohedral  crystals  of  calcite 

Oieeniih-gray  marl,  containing  water-worn  pebbles  of  feldq;>ar  and  quarts.  Calcite  crys- 
tals are  also  abundant 

Dark-gray  day  with  a  few  water-wom  pebbles 

Dark-gray  msHyContahiingfraflnents  of  corals,  sea  urchins,  etc 

White,  porous,  concretioiiary.  foasiliferous  limestone,  Foraminifera,  fNigments  of  oyster 
shells,  and  spines  of  sea  urcnins 

More  or  less  compact  gray  limestone,  containing  fbssils  similar  to  those  of  the  overlying 
beds;  also  a  few  remains  of  e^ropods 

White  concretionary  limestone  with  fossils  similar  to  the  above 

Qray  marl,  in  places  hardened  into  a  porous  rock  containing  fragments  of  oysters,  pectens, 
crtnoid  steins.  Foraminifera,  and  small  crystals  of  calcite 

Same;  except  that  it  contains  fewer  crinoki  stems 

Very  white,  chalky  limestone,  made  up  largely  of  conJs 

Gray  ooralline  limestone,  containing  guMiconite  and  many  crinoki  stems. 

Same;  ^uconite  abundant 

Dark  greenish-gray  marl,  with  glauoonite  fillhig  casts  of  corals  and  Foraminifera;  also 
Ihigments  of  compact  coralline  limestone  which  probably  formed  thin  layers  in  the 
marL 


ee. 
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40 

70 

10 

80 

10 
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10 
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» 

1» 

40 

160 

» 

1» 

30 
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ao 
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60 

SO 

ao 

330 

10 
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70 

400 

10 

410 

8 

413 

27 

440 

10 

450 

35 

475 

510 


The  log  of  a  well  (No.  6,  Table  18)  completed  in  1906,  owned  by 
the  Mutual  Fertilizer  Co.,  3  miles  west  of  the  post-office  building  at 
Savannah,  is  given  by  Fuller  and  Sanford  *  as  follows,  on  the 
authority  of  the  Hughes  Specialty  Well  Drilling  Co.,  contractors: 


1  Oeorgla  OeoL  Survey  BulL  15,  pp.  75, 76, 1906. 


»U.  B.  OeoL  Survey  BulL  296, p.  199,1901 
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Log  <4  wU  of  Mutual  Fertilizer  Co.,  S  mUea  west  of  post-office  building  at  Savannah 

(No.  6,  TabU  18). 


According  to  the  authority  cited,  the  diameter  of  this  well  is  8 
inches,  the  length  of  the  casing  is  136  feet,  and  the  water  is  hard  and 
rises  to  within  4  feet  of  the  surface.  A  partial  set  of  well  borings 
from  the  well  is  on  file  in  the  office  of  the  United  States  Geological 
Survey  (well  No.  380).  From  materials  in  this  set  representing 
depths  between  270  and  290  feet  were  obtained  remains  of  Bryozoa 
which,  according  to  R.  S.  Bassler,  are  related  to  the  Bryozoan  fauna 
from  the  Eocene  limestone  of  uppermost  Jackson  age  at  Wilming- 
ton, N.  C,  but  which  may  indicate  the  Vicksbiu*g  rather  than  the 
Jackson  age  of  the  formation. 

Tybee  Island. — On  Tybee  Island  there  are  about  20  artesian  wells, 
which  range  in  depth  from  80  to  240  feet.  The  waters  are  derived 
from  strata  of  Tertiary  age  and  appear  to  be  similar  in  their  mineral 
character  to  the  waters  obtained  from  wells  at  Savannah.  They  are 
used  for  general  domestic  purposes,  for  the  manufactiu*e  of  ice,  and 
in  boilers  of  locomotives  of  the  Central  of  Georgia  Railway.  Most  of 
the  wells  flow  at  the  sm-face,  but  the  static  heads  are  aflFected  by 
the  tide,  some  of  them  ceasing  to  flow  at  low  tide. 

A  well  at  the  cottage  of  W.  J.  Floyd,  near  Inlet  station,  is  about 
160  feet  deep,  and  is  cased  to  a  depth  of  84  feet,  at  which  depth  a 
layer  of  hard  rock  was  encoimtered.  It  flows  continuously  3  feet 
above  the  surface  and  does  not  appear  to  be  materially  affected  in 
its  yield  by  the  tide.     (See  analysis  3,  Table  19.) 

Pooler  (population  337,  census  of  1910). — Pooler  derives  its  water 
supply  in  part  from  an  artesian  well  (No.  3,  Table  18)  owned  by 
S.  H.  OUver,  and  in  part  from  shallow  wells  16  to  40  feet  .deep.  Mr. 
Oliver's  well  was  drilled  in  1890  to  a  depth  of  450  feet  with  a  diam- 
eter of  3  inches.  The  water  is  reported  to  be  derived  principally 
from  limestone  at  450  feet.  At  present  the  water  will  rise  10  feet 
above  the  surface,  but  since  the  completion  of  the  well  the  flow  has 
decreased,  owing  perhaps  to  a  clogging  of  the  pore  spaces  in  the 
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water-bearing  bed  or  to  a  clogging  of  the  well  casing  by  bacterial 
vegetable  growth.  The  original  rate  of  flow  could  probably  be  partly 
restored  by  shooting  the  well,  or  by  backflushing  it  in  tiie  manner 
employed  at  Savannah  (pp.  187-188). 

MorUgomery. — ^H.  D.  Weed,  of  Savannah,  reports  that  five  artesian 
flowing  weUs  on  a  sea  island  10  to  16  miles  south  of  Montgomery 
are  286  to  400  feet  deep  and  2  to  8  inches  in  diameter  (No.  2,  Table  18), 
In  these  weUs  the  water  rises  10  to  15  feet  above  the  surface.  The 
principal  water-bearing  bed  is  porous  limestone  at  280  feet.  The 
water  is  sulphurous  and  is  used  for  general  domestic  piuposes  and 
for  irrigation. 

Burroughs. — An  artesian  well  at  Biuroughs  (No.  1,  Table  18) 
owned  by  H.  A.  Fountain  is  315  feet  deep  and  flows  20  feet  above 
the  surface.  The  water  is  used  for  domestic  purposes.  Two  other 
flowing  wells  are  owned,  one  by  the  Atlantic  Ooast  Line  Bailroad  and 
the  other  by  the  Seaboard  Air  Line  Bailway. 

Table  IS.^Wells  in  Chatham  County, 


No. 

LocatioD. 

Owner. 

Driller. 

Authority. 

Date 
com- 
pleted. 

prdo* 
mate 
eleva- 
tion 
above 

10%. 

1 

H.  A.  Fountain,  Sa- 
vannah, Oa. 

Mr.  Corey 

Edward  Corey. 
Keller,  Qa. 

H.  A.  Fountain... 
Henry  D.  Weed,. 

1906 

Fbd. 
19 

9 

MontBomcry.lOtoie 
miles  south  of,  on 
a  sea  island. 

Pooler 

10 

3 

S.H.Oliver 

1890 

4 

Savannah 

City 

Thomas  T.  John- 
8ton,aC.S.SUch- 
ter.ft  S.  W.  Mo- 
Came.e 

.....do 

10  2S- 

5 

do 

do 

18.63 
11.30- 

6 

7 

Savannah    (3    miles 
westoO. 

Tybee  Island 

Mutual  Fertiliser  Co. 

Hughes     S  p  e- 
c&Lty   Well 
Drimng    Co., 
Charleston, 
8.C.            ^ 

Driller  and  owner. 

1906 

aas 

8 

do 

Tybee   Ice,    Water 
A   Irrigation  Co. 

U.  S.  Oovemment, 
Fort  Screven  Res- 

do.....' 

S.  W.  McCalliee... 

13 

9 

..  ..do 

do 

10 

do 

do 

1902 

a  Enff.  News,  vol.  29,  pp.  527-529, 1893. 

b  U.  S.  Geol.  Survey  Water-Supply  P^>er  67, 

c  Oeocgia  Qeol.  Survey  Bull.  15,  pp.  72-81,  If' 


.  97-101, 1902. 
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Diam. 
eter. 

Depth 
to 

prin. 

cipal 
watei^ 
bearing 

bed. 

Depth 
to 

otbtf 
water- 
bearing 

b3S7 

Level 

of 
water 

Yield  per 
minute. 

How  obtained. 

No.    Dapth. 

above 

or 
below 
suiftioe. 

Plow. 

Pump. 

Quality. 

1  '           315 

iiKftet. 

3 

3-8 

3 

4-10 

13 

8 

Feel. 

FeeL 

Feet, 
+      30 
+10-15 
+      10 

A 

GoOf. 

OaUt, 

Flows 

Sulphurous. 
Do. 

3     a»^ioo 

I             450 

380 
450 

30-500 



do 

do 

4       3SD-a«l 

Analysis  3,  Table  19 

475-1,550 
330 
»-2<0 
158 
80 
156 

Analysis  i;  Table  19. 
Hard, 

3 
1 
6 

Flows 

10-30 

do 

n 

do 

No. 

Use, 

Principal  water  bed. 

Remarks. 

Gedogic  borison. 

Character. 

Domertie. 
DomestiOL- 

Tertiai 
do 

y 

Cost  of  weO,  $115. 

rndirri. 

SatioD. 

am  tarau^ 

Limestone. 

Cavernous 

stone. 
do 

Limestone. 

DooMBdc 

do. 

Maon&cturing.... 

Dontttic      and 
manoliftcturinf. 

BoOerai™iy,irri- 
gatioD,  domestic. 

tian? 
do 

Vlcksburg  forma- 
Uon76 

lime. 

Old  waterworks;  32  wells,  nine  104nch, 

twelve  0-inch,  one  4-inoh. 
New  waterworks;  12  wells  475  to  500+ 

feet  deep  and  1  weU  1,550  feet  deep; 

13-inch  casing  to  3S0  feet. 
84noh  casing  extends  to  a  depth  of  136 

feet. 
KanyweUt. 

xXml 
Tertiai 

do 

y 

10 

Tertiai 

•V 

a  Original  static  head  41  feet  above  mean  low  tide, 
ft  The  1,550-foot  well  probably  taps  the  Cretaceous. 

Table  19. — Analyses  of  underground  toaters  from  Chatham  County. 


Na 

Date  Of 
eoOcetion. 

Source. 

T.^>^>ft^^yi, 

Principal 

water-bearing 

stratum. 

Depth. 

Analyst. 

1 

Apr.  11,19U 

1886 

Apr.  11,1911 

1886 
1885 

Municipal  supply 
from  12  wells  475 
to  500+ feet  deep 
and  1  weU  1,550 
feet  deep. 

Deep  wells  former- 
ly     munic^xil 

We^^'Sr.J.Floyd 

Artesian  well 

do 

Savannah 

The  wells  475 
to  500+ feet, 
Vicksburg 
formation  7 ; 
the    1,550- 
footwelL 
Cretaceous? 

Vicksburg 
formationr 

Tertiary 

do 

do 

Feet. 
475-600+ 
and  1,500 

500± 

160± 

240± 
240± 

Edgar  Everhart. 

2 

} 

4 
S 

do 

Tybee  Island  near 
Inlet  station. 

Tybee  Island 

do 

C.F.Chandler.a 

Edgar  Everhart. 

C.  F.  Chandler.ft 
H.  C.  White.6 

a  Georgia  Oeol.  Survey  Bull.  15,  pp.  73, 74, 1906. 


ft  Idem,  pp.  77-79. 
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Table  19. — Analy$e8  of  underground  waters  from  Chatham  County — €k>ntinued. 

[Parts  per  mllUoD.) 


1° 


"6 

as 


'I 


1 

o 


RaoiAikB. 


8  8£ 


60 
2.1 


1.0 
a.  4 

.6 

a.  4 

.1 


10 
7.2 

12 
10 
.2 


17 
10  1  1.7 


17  12.6 


2.0 


170 


.0 


77 


8.0 
11 

12 
12 

34 


0.0 


7.0 
11 


8.0 
12 


0.9 


10 
1,7 


Welto  No.  5.  Table  18. 
Tmoe  of  PO4.    Wells  No.  4, 
Table  18. 

Traoe  of  PO4. 


o  FeiOi+AlflOa. 

CHATTAHOOCHEE  COUNTY. 

GENERAL  FEATURES. 

Chattahoochee  County  is  in  the  northwestern  part  of  the  Coastal 
Plain  of  Georgia.  Its  area  is  218  square  miles  and  its  population 
(census  of  1910)  is  5,586.    Agriculture  is  the  chief  industry. 

TOPOGRAPHY. 

The  county  is  included  in  the  topographic  division  here  called  the 
fall-line  hills.  The  surface  is  mainly  a  much-dissected  Coastal  Plain 
upland  of  broken  hilly  aspect.  However,  in  the  western  part  of  the 
coimty  there  are  two  relatively  small  areas  of  nearly  level  land,  por- 
tions of  two  Pleistocene  terrace  plains  bordering  Chattahoochee 
River.  The  first  (the  Satilla  plain)  covers  a  few  square  miles  in  the 
extreme  western  part  of  the  county  and  lies  40  to  50  feet  above  low- 
water  level  of  the  river;  the  second  (the  Okefenokee  plain)  covers  a 
somewhat  larger  area  immediately  east  of  the  first  at  an  elevation 
of  140  to  170  feet  above  the  same  datum.  Chattahoochee  River 
drains  the  entire  coimty,  its  principal  tributaries  being  TJpatoi, 
Oswichee,  and  Hichitee  creeks.  The  maximimi  topographic  relief  is 
approximately  400  feet. 

GEOLOGY. 

The  deposits  of  the  Coastal  Plain  rest  upon  a  deeply  buried  base- 
ment of  ancient  crystalline  rocks,  which,  along  the  northern  border  of 
the  county,  lie  350  or  400  feet  below  low-water  level  of  Chattahoochee 
River,  and  along  the  southern  border  probably  700  or  800  feet  below 
the  same  datimi  plane.  The  Lower  Cretaceous  deposits,  which  con- 
sist of  350  or  400  feet  of  sands  and  clays,  rest  directly  upon  the  base- 
ment rocks.  The  uppermost  strata  of  this  division  appear  in  the 
bed  of  Upatoi  Creek  along  the  northern  border  of  the  county  and 
doubtless  extend  southward  under  the  entire  coimty. 
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Thb  Eutaw  formation  of  the  Upper  Cretaceous  rests  unconform- 
ably  upon  the  Lower  Cretaceous  deposits.  The  terrane  consists  of 
api^oximately  550  feet  of  strata,  in  part  irr^ularlj  bedded  sands  and 
laminated  clays  and  in  part  massive  more  or  less  calcareous  and 
{^aoconitic  sands  and  days.  Locally,  the  irregularly  bedded  por- 
tions contain  lignite  and  concretions  of  iron  sulphide.  Massive 
marine  beds,  which  make  up  the  upper  120  feet  of  the  formation, 
have  be^i  designated  the  Tombigbee  sand  member. 

Oonformably  overlying  the  Eutaw  formation  is  the  Ripley  forma- 
tion, which  is  i^epresented  within  the  county  in  part  by  the  Cusseta 
sand  member  and  in  part  by  typical  marine  strata.  The  Cusseta  sand 
monber  consists  of  about  300  feet  of  fine  to  coarse,  irregularly  bedded 
sands  and  subordinate  lenses  of  laminated  or  massive  day.  The 
typical  marine  strata  are  massive,  compact,  calcareous,  and  glau- 
conitic  sands  and  days.     (See  Fl.  Ill,  p.  52.) 

Pleistocene  terrace  deposits  consisting  of  loams,  sands,  and  gravels^ 
20  to  35  feet  thick,  cover  small  areas  in  two  terrace  plains  in  the 
extreme  western  part  of  the  county.  One  of  these  plains  lies  along 
CSuittahoochee  River  40  to  50  feet  above  low-water  levd;  the 
other  lies  immediatdy  to  the  east,  140  io  150  feet  above  the  same 
datum. 

Of  the  formations  described  the  Lower  Cretaceous  deposits,  the 
irr^ularly  bedded  portions  of  the  Eutaw  formation,  and  tlie  Cusseta 
sand  member  of  the  Ripley  formation,  are  the  chief  water  bearers. 

WATER  BESOUBCES. 
DISTRIBUTION  AND  CHARACTBB. 

Water  suppCes  for  domestic  purposes  are  derived  chiefly  from  dug 
welb  20  to  110  feet  deep,  which  tap  water-bearing  beds  in  the  Upper 
Cretaceous  or  in  the  Flei3tocene  deposits.  Wells  located  on  the  ter- 
races, which  cover  15  to  18  square  miles  in  the  western  part  of  the 
county,  obtain  good  supplies  from  the  sands  and  gravels  at  the  base 
of  the  terrace  deposits  at  depths  of  20  to  40  feet. 

Small  springs  that  are  conveniently  located  are  used,  and  many 
small  creeks  and  headwater  branches  are  important  sources  of 
water  for  stock  and  for  local  steam  production. 

The  Lower  Cretaceous  deposits,  which  pass  beneath  the  Upper 
Cretaceous  beds  along  the  northern  border  of  the  county,  underlie 
the  entire  county.  They  carry  large  quantities  of  water  of  excellent 
quality.  The  Lower  Cretaceous  water-bearing  beds  dip  southward, 
and  in  the  upland  region  in  the  extreme  south  they  probably  lie 
1,000  to  1,400  feet  beneath  the  surface. 

The  irregularly  bedded  sands  and  cIajs  of  the  Eutaw  formation, 
which  outcrop  in  the  northwestern  half  of  the  coOnty  and  which  dip 
88418*— W8P  841—16 ^13 
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southeast  beneath  the  younger  Cretaceous  formations,  contain  waters 
of  good  quality  and  in  considerable  quantities.  Along  the  south- 
eastern border  of  their  outcrop  water-bearing  strata  should  be 
reached  at  depths  of  100  to  300  feet,  and  to  the  south  or  southeast 
in  Stewart  County  at  increasing  depths  to  a  maximum  of  600  to 
1,000  feet. 

In  the  southeast  comer  of  the  county  waters  of  good  quality  can 
be  obtained  from  the  Cusseta  sand  member  of  the  Ripley  formation 
at  depths  of  100  to  400  feet. 

Flowing  wells  should  be  obtained  on  the  lower  levels  boi^jlering 
Chattahoochee  River  at  elevations  less  than  60  feet  above  low-water 
level  and  probably  also  op  the  bottom  lands  of  Upatoi  Creek.  A 
flowing  well  has  been  obtained  on  the  opposite  side  of  Chattahoochee 
River  in  Russell  County,  Ala.,  which  adjoins  Chattahoochee  County 
on  the  west.     Prof.  E.  A.  Smith  *  describes  this  well  as  follows: 

W.  J.  McLendon's  well,  near  Chattahoochee  River;  depth  465  feet.  Record:  Sand 
and  clay,  20  feet;  marl  with  shell,  65  feet;  beds  of  sand  and  marl,  15  to  25  feet  thick, 
alternating,  to  380  feet;  hard  rock,  2  feet;  sand  to  445  feet.  Water  at  this  point  flowed 
12  gallons  per  minute,  but  has  decreased  to  4  gallons.  Well  lowered  20  feet  into 
sand  or  hard  rock. 

This  well  is  located  on  the  lowest  Pleistocene  terrace,  at  a  landing 
2i  or  3  miles  below  the  mouth  of  Euchee  Creek.  Its  curb  is  about 
40  feet  above  low-water  level.  The  first  20  feet  of  materials  pene- 
trated are  Pleistocene  terrace  deposits;  the  materials  from  20  to 
382  feet  belong  to  the  Eutaw  formation,  and  those  from  382  to  465 
feet  to  the  Lower  Cretaceous. 

LOCAL  SUPPUBS. 

Cusseta  (population  34,  census  of  1910). — Cusseta,  the  county 
seat,  does  not  own  a  municipal  water-supply  system.  Wells  on 
individual  properties,  for  the  most  part  of  the  dug  type,  ranging  in 
depth  from  45  to  80  feet,  are  the  chief  source  of  water  supply.  The 
water-bearing  beds  tapped  are  either  in  the  extreme  base  of  the 
Cusseta  sand  member  of  the  Eipley  formation  or  in  the  uppermost 
part  of  the  Tombigbee  sand  member  of  the  Eutaw  formation. 

Rural  supplies, — Two  deep  artesian  wells  have  been  reported  from 
this  county.  McCallie  *  furnishes  the  following  account  of  one  of 
them: 

The  well  which  is  located  on  Mr.  W.  C.  Bradley's  plantation  in  the  western  part 
of  the  county,  was  put  down  in  1897,  and  is  reported  by  Mr.  Bradley  to  have  a  depth 
of  700  feet.  It  is  4  inches  in  diameter,  and  the  water  comes  to  within  90  feet  of  the 
surface.  The  well  is  said  to  have  a  capacity  of  about  600  gallons  per  hoiu*.  The 
water  is  used  for  general  domestic  purposes. 

1  The  underground  water  resources  of  Alabama:  Alabama  Oeol.  Survey,  p.  234, 1907. 
s  Qeorgia  Geol.  Surrey  Bull.  15,  p.  81, 1908. 
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Tlie  fonnfttioDfl  paased  through  in  boring  the  well  are  reported  to  conaiflt  of  clay 
flind,  and  marl,  no  hard  rock  having  been  encountered.  One  water-bearing  stratum 
ocdm  at  285  feet;  the  depths  of  the  others  are  not  given. 

The  well  described  by  McCallie  is  on  the  Okefenokee  terrace  plain 
1}  miles  west  of  Shack. 

During  1910  a  well  was  drilled  on  the  property  of  Mrs.  L.  W. 
Adams,  5  miles  west  of  Cnsseta.  W.  A.  Weems,  K.  D.  No.  2,  Cnsseta, 
furnishes  the  following  information  concerning  it: 

The  well  is  located  on  a  plain  330  feet  above  sea  level;  the  depth 
k  385  feet  and  the  diameter  is  3  inches.  The  depth  to  the  principal 
water-bearing  bed  is  110  feet;  the  water  rises  to  within  35  feet  of 
the  surface  and  is  lifted  from  the  well  by  hand  pump;  the  water 
is  soft  and  of  good  quality  and  is  used  for  domestic  purposes  and  for 
watering  stock.  The  cost  of  the  well  was  $900.  Rock,  marl,  red 
and  white  sand,  and  some  lignite  were  encountered.  The  water- 
bearing bed  tapped  at  110  feet  is  in  the  Eutaw  formation.  The 
following  analysis  of  water  from  this  well,  collected  March  28,  1911, 
was  made  by  Dr.  Edgar  Everhart: 

Jno^fvis  cfwaterfrom  vM  of  Mrs.  L,  W.  Adam»,  5  miles  northwest  of  Cusseta. 

Parts  per  millloo. 

SiKca(SiO,) 40 

InmCFe) 16 

Calcium  (Ca) 2.4 

Magnesium  (Mg) 2. 8 

Sodium  and  potaasium  (Na-f  K) 6. 0 

Carbonate  radicle  (CO,) 0 

Bicarbonate  radicle  (HCO,) 37 

Sulphate  radicle  (SO4) 22 

Niteite radicle  (NO,) 2.0 

aikrine(Cl) 3.5 

Total  dfasolved  eolida 126 

A  log  of  one  of  the  deeper  wells  of  the  dug  type  is  given  below, 
the  owner  being  authority  for  the  lithology: 

Log  of  well  of  A.  K.  Cook,  2  miles  east  of  Shack. 


Thick- 
ness. 


Depth. 


^PptrOrBteoeoas,  Eutaw  formation: 

BiDd.......................... 

civ 

8md  rocks  and  ooarae  sand 

.    Ine  whit*  sand,  almost  as  fine  as  floor  and  as  white  as  snow. 

CottsigraTeL 

CouM  red  sand,  almost  as  red  as  blood 


Feet. 
3 
21 
41 
47 
100 
104 
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CLAT  COUNTY. 
GENERAL  FEATUBES. 

Clay  County  is  in  the  west-central  part  of  the  Coastal  Plain  of 
Oeoi^a.  Its  area  is  203  square  miles  and  its  population  is  8,960 
(census  of  1910).    Agriculture  is  the  chief  industry. 

TOPOGRAPHY. 

The  county  lies  on  the  border  between  the  physiographic  divisions 
of  the  fall-line  hills  and  the  Dougherty  plain.  The  topography  of 
the  fall-line  hills  is  characterized  by  hills  and  ridges  scored  by  local 
washes  and  gullies,  and  that  of  the  Dougherty  plain  by  nearly  levd 
or  gently  rolling  tracts.  The  former  is  developed  in  the  northern 
part  of  Uie  coimty  and  the  latter  in  the  southern,  and  the  two  merge 
in  a  northeast-southwest  belt  that  extends  through  the  central 
part  of  the  county.  The  drainage  of  the  county  is  chiefly  through 
Chattahoochee  River  and  its  tributaries — Pataula,  Sandy,  Como- 
chechebbee,  Colomokee,  and  smaller  creeks.  The  maximum  surface 
relief  is  probably  between  250  and  350  feet. 

Two  well-developed  Pleistocene  terrace  plains,  the  limits  of  which 
have  not  been  determined  in  detail,  border  Chattahoochee  Biver 
in  the  west.  The  lower  (the  Satilla  plain)  lies  40  to  50  feet  above 
low-water  level;  the  higher  (the  Okefenokee  plain)  lies  100  to  115 
feet  above  the  same  datum.  The  main  part  of  the  town  of  Fort 
Ghunes  is  built  upon  the  higher  plain. 

GEOLOGY. 

The  Ripley  formation  of  the  Upper  Cretaceous  outcrops  in  a  very 
small  area  along  Chattahoochee  River  and  along  Pataula  Creek,  in 
the  northwest  comer  of  the  county.  The  materials  consist  of  beds 
of  massive  calcareous,  glauconitic,  marine  sands  and  clays,  with 
some  indurated  layers.  The  thickness  of  the  part  of  the  formation 
appearing  above  water  level  is  probably  not  more  than  50  or  100 
feet,  but  its  total  thickness,  including  the  buried  portion,  is  probably 
over  900  feet.  The  formation  is  underlain  by  deeply  buried,  older 
Cretaceous  deposits  1,000  to  1,500  feet  or  more  in  thickness,  which 
rest  in  turn  upon  a  basement  of  ancient  crystalline  rocks.  The 
Ripley  formation  dips  southward  beneath  overlying  Eocene  strata 
and  at  Fort  Gaines  is  probably  first  encountered  in  wells  at  a  depth 
of  190  to  200  feet  below  low-water  level  of  the  river. 

The  Ripley  formation  is  overlain  in  ascending  order  by  the  Midway 
formation,  the  Wilcox  formation,  and  the  Oaibome  group,  of  the 
Eocene,  and  by  the  Vicksbui^  formation  of  the  Oligocene.  The 
Midway  formation  consists  of  several  hundred  feet  of  limestones, 
marls,  days^  and  sands^  which  outcrop  along  Chattahoochee  Biver  at 
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iod  above  Fort  Oaines  and  in  small  areas  in  the  northwestern  part 
of  the  county.  The  Wilcox  formation  consists  of  76  to  100  feet  of 
sandj  glauconitic  shell  marls,  dark  laminated  sandy  clays,  and  gray 
or  dark-gray  glauconitic  and  lignitic  sands,  which  outcrop  on  Chatta- 
hoochee  River  at  and  below  Fort  Gaines  and  extend  northeastward 
throng  the  county  in  a  belt  several  miles  wide.  The  Gaibome  group 
consists  of  150  or  200  feet  of  days,  sands,  and  marls,  which  come  to 
the  surface  in  a  belt  4  to  8  miles  wide,  extending  nearly  north  and 
south  through  the  county. 

The  Vicksburg  formation  consists  chiefly  of  sands  and  clays 
residual  from  limestones,  containing  greater  or  lesser  amounts  of 
saody  and  ai^illaceous  impurities  and  scattered  masses  of  flint  which 
resulted  from  the  partial  silicification  of  the  original  limestones. 
Tlie  formation  outcrops  in  a  small  area  in  the  southeast  and  probably 
does  not  exceed  100  feet  in  thickness.  (See  PI.  m.)  Bordering 
Chattahoochee  River  thin  Pleistocene  terrace  deposits  are  present  in 
narrow  areas  which  correspond  in  extent  to  the  terrace  plains. 

WATEB  RESOUBCES. 
DISTRIBUTION  AND  CHAItACTBB. 

Iq  the  rural  districts  water  for  domestic  use  is  obtained  chiefly 
from  shallow  dug  weUs,  20  to  100  feet  deep,  and  from  springs.  On 
the  hilly  areas  the  average  depth  of  the  dug  wells  is  greater  than  on 
the  terrace  plains  bordering  Chattahoochee  River. 

The  numerous  creeks  and  small  spring  branches  supply  abundant 
water  for  stock  and  for  local  steam  production. 

The  uppermost  beds  of  the  Ripley  formation,  which  underhes  the 
entire  county,  are  a  most  promising  source  of  artesian  water.  They 
himish  strong  flows  at  Fort  Oaines  at  depths  of  190  to  300  feet  below 
low-water  level  of  the  river.  They  would  be  reached  at  less  depths 
north  of  Fort  Gaines  and  at  slightly  greater  depths  south  of  that  place. 
Ihe  middle  and  lower  beds  of  the  Ripley  formation  may  be  regarded 
as  possible  sources  of  artesian  waters. 

Moderate  amounts  of  water  suitable  for  all  ordinary  purposes  are 
obtainable  from  the  more  sandy  beds  of  the  Midway  and  Wilcox  for- 
mations and  Claiborne  group  of  the  Eocene  and  from  the  Vicksburg 
fomiation  of  the  Oligocene. 

Flowing  wells  can  probably  be  obtained  only  on  the  lower  of  the 
two  terrace  plains  bordering  the  river,  at  elevations  less  than  50  feet 
above  low-water  level  of  the  river,  and  in  the  bottom  lands  of  some 
^  the  larger  creeks. 

LOCAL  8UPPLIB8. 

Fcrt  Gaines  (population  1,320,  census  of  1910). — Several  deep  wells 
have  been  drilled  at  and  near  Fort  Oaines,  the  county  seat.    Water  is 
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obtained  from  horizons  in  the  Ripley  formation  beneath  200  feet  or 
more  of  Ek>cene  strata.  The  first  deep  well  drilled  is  described  by 
MoCalUe  ^  as  follows: 

The  well,  which  has  a  depth  of  650  feet,  was  constructed  in  1885  by  the  town  of  Fort 
Gmines,  at  a  cost  of  about  $2,000.  The  diameter  of  the  well  varies  from  3  to  4  inches. 
The  water  rises  to  within  20  feet  of  the  surface.  Dr.  J.  W.  Spencer,  in  speaking  of  the 
Fort  Gaines  well,  says:'  "Hie  record  of  this  well  ifi  lost;  but  it  reaches  a  depth  of  650 
feet.  The  lower  350  or  400  feet  of  these  strata  belong  to  the  Ripley  or  Upper  Creta- 
ceous system,  which  is  overlain  by  the  impervious  beds  of  the  lower  Eocene  lime- 
stones.'' 

An  analysis  of  water  from  this  well  is  given  in  Table  20  (analysis  3). 

In  1909  a  second  well  was  drilled  at  Fort  Gaines  under  the  aiispioes 
of  the  town  government.  The  following  information  concerning  it 
has  been  furnished  by  J.  E.  Faullin,  chairman  of  the  financial  com- 
mittee: 

The  well  is  264  feet  deep  and  is  located  near  the  Central  of  Oeoigia 
Bailway  station  on  the  lowest  river  terrace  plain  about  40  or  50 
feet  above  low-water  level  of  the  river.  Water-bearing  beds  were 
encountered  at  depths  of  230  and  264  feet,  the  principal  supply  com- 
ing from  the  greater  depth.  The  264-foot  stratum  furnishes  a 
natiu^  flow  of  300  gallons  per  minute,  which  will  rise  at  least  30  feet 
above  the  surface.    The  cost  of  the  well  was  $2^000. 

An  analysis  is  given  in  Table  20  (analysis  4). 

The  well  just  described  is  to  be  the  source  of  supply  for  a  munici- 
pal waterworks  now  (1912)  in  course  of  construction.  Both  water- 
bearing beds,  encountered  at  230  and  264  feet  are  believed  to  be  in 
the  Ripley  formation,  the  upper  being  at  the  extreme  top  of  the  forma- 
tion. Mr.  PauUin  fiunishes  the  following  information  concerning 
the  proposed  water-supply  plant: 

A  tank  to  be  installed  at  the  well  will  have  a  capacity  of  125,000 
gallons.  From  the  tank  water  will  be  pumped  to  a  reservoir  on  a 
hill  just  east  of  the  town  259  feet  above  the  mouth  of  the  well  and  ;50 
feet  above  the  terrace  plain  on  which  the  business  part  of  the  town 
stands.  From  the  reservoir  the  water  will  be  distributed  by  gravity 
through  mains  having  a  total  length  of  about  3  miles.  There  will  be 
a  standpipe  pressure  of  65  pounds  and  a  direct  pressure  from  the 
pump  of  90  pounds.  The  number  of  taps  for  domestic  purposes  will 
be  about  100  and  for  manufacturing  about  3;  the  number  of  fire 
plugs  wiU  be  25. 

C.  C.  Greene,  934  Candler  Building,  Atlanta,  has  furnished  the  fol- 
lowing information  concerning  a  well  in  Clay  County,  3  mUes  north- 
west of  Fort  Gaines: 

1  Georgia  OeoL  Survey  BolL  15,  p.  81, 1906. 

s  Georgia  Geol.  Survey  First  Rept.  Progress,  p.  79, 1891. 
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The  well,  which  is  owned  by  Mrs.  C.  W.  Greene,  of  Fort  Gaines,  was 
drilled  in  1910.  It  is  on  the  lowest  river  terrace,  about  40  feet  above 
low-water  level  of  Chattahoochee  River,  has  a  depth  of  365  feet,  and 
is  6  inches  in  diameter  at  the  bottom.  It  flows  about  165  gallons  a 
minute.  The  cost  was  $900.  The  owner  contemplates  using  the 
wdl  for  irrigation. 

The  well  probably  penetrated  about  175  or  180  feet  of  strata 
belonging  to  the  Midway  formation  of  the  Eocene,  below  which  it 
passed  through  Ripley  strata  to  the  bottom.  The  water-bearing  bed 
is  therefore  in  the  latter  formation. 

Henry  County,  Ala. — Flowing  wells  have  been  obtained  on  the 
lowest  river  terrace  in  Alabama  opposite  Clay  County.  G.  R.  Irwin, 
of  Fort  Gaines,  Ga.,  has  furnished  the  following  information  concern- 
ing his  well,  2i  miles  northwest  of  Fort  Gaines,  in  Henry  County, 
Ala.: 

The  well  is  700  yards  west  of  the  river,  15  feet  above  high-water 
mark,  and  is  240  feet  deep.  A  flow  of  10  or  11  gallons  a  minute  was 
obtained  at  190  to  196  feet  and  25  or  30  gallons  a  minute  at  217  to 
240  feet.  Both  water-bearing  beds  are  beheved  to  be  in  the  Ripley 
formation.  The  following  is  a  log  of  this  well  with  a  correlation  of 
the  strata: 

log  of  well  of  George  R,  Irvnn,  in  Henry  County  y  Ala.f  2i  miles  northtDest  of  Fort  Oaines, 
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Bluffton. — ^According  to  the  owner,  J.  E.  Mansfield,  a  well  at 
Bluflfton,  300  yards  west  of  the  post  office,  40  feet  above  the  valley 
of  Colomoke  Creek,  is  of  the  driven  type,  is  60  feet  deep,  and  is  2 
inches  in  diameter.  An  abundance  of  water,  yielded  by  a  bed  of 
white  sand  in  the  lower  part  of  the  well,  is  used  for  general  domestic 
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purposes.  A  bed  of  clay  containing  shells  was  penetrated  at  35  or 
40  feet.  The  water  comes  from  either  the  base  of  the  Vicksburg 
formation  or  from  the  upper  part  of  the  Claiborne  group.  (See 
analysis  1,  Table  20.) 

Mr.  Mansfield  has  also  furnished  information  concerning  a  spring 
owned  by  the  town  of  Bluffton,  on  Main  Street,  about  300  yards  west 
of  the  post  office.  The  spring  emits  a  moderate  stream  of  clear 
water  from  sand  overlain  by  a  bed  of  sandstone  which  outcrops  at 
the  base  of  a  bluff  40  feet  below  the  general  upland  level.  The  water 
is  Used  for  drinking  and  for  general  domestic  purposes  by  the  p>eople 
of  the  neighborhood.     (See  analysis  2,  Table  20.) 


Table  20. — Analyses  of  underground  vxUers  from  Clay  County, 
[Parts  per  miUion.) 
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B  Georgia  Oeol.  Survey  Bull.  15,  p.  82, 1908. 
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GENERAL  FEATURES. 


Clinch  County  is  in  the  southeastern  part  of  the  State  on  the 
Florida  border.  Its  area  is  961  square  miles  and  its  population 
(census  of  1910)  is  8,424.  The  county  has  no  large  towns  or  cities 
and  is  thinly  settled.    Lumber  and  naval  stores  are  the  chief  products. 


TOPOGRAPHY. 


The  county  is  a  nearly  even  plain  which  slopes  southward  from 
about  200  feet  above  sea  level  in  its  extreme  northern  part  to  1 16  feet 
above  sea  level  at  Fargo,  in  its  southeast  comer.    Alapaha  Biver, 
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wiiich  forms  its  western  boundary,  has  cut  50  to  70  feet  below  the 
opland  plain.  Suwanee  River  flows  through  a  low  sand-covered 
terrace  plain  between  banks  or  bluffs  not  over  10  feet  high.  The 
streams  are  sluggish  and  the  waters  are  dark  to  almost  black  from 
organic  matter.  A  relatively  small  area  in  the  southeastern  part  of 
the  county  is  covered  by  Okefenokee  Swamp. 

GEOLOGY. 

Throughout  the  greater  part  of  the  coimty  red  and  yellow  argilla- 
ceous sands  with  thin  interbedded  layers  of  bluish  clay  closely  under- 
lie the  surface.  The  thickness  of  these  surficial  materials  probably 
does  not  exceed  75  feet.  They  are  underlain  by  the  Alum  Bluff  for- 
mation, comprising  150  to  250  feet  of  sands  and  greenish  sandy  clays, 
probably  locally  water-bearing.  The  Alum  Bluff  and  the  overlying 
beds  weather  to  white  or  yellowish  residual  sands  which  cover  the 
surface  to  a  depth  of  several  feet  throughout  the  greater  part  of  the 
county.  The  Chattahoochee  formation,  which  underlies  the  Alum 
Bhiff,  does  not  appear  at  the  surface  but  is  thought  to  be  100  feet  or 
more  thick  and  to  contain  water-bearing  beds.  The  Chattahoochee 
formation  is  underlain  by  limestones  belonging  to  the  Vicksburg 
formation,  which  is  several  hundred  feet  thick  and  which  probably 
carries  large  quantities  of  water.  Between  the  base  of  the  Vicksburg 
formation  and  the  crystalline  basement  rocks,  the  depth  of  which  is 
Eot  known,  there  is  first  a  series  of  limestones,  sands,  and  clays  of 
Eocene  age  followed  in  descending  order  by  a  series  of  sands,  clays, 
and  maris  of  Cretaceous  age.  Both  the  Eocene  and  Cretaceous 
deposits  probably  contain  water-bearing  beds. 

WATER  BESOUBCES. 

None  of  the  towns  or  villages  of  the  county  are  equipped  with 
public  water-supply  systems.  Domestic  water  supplies  are  obtained 
chiefly  from  dug  and  driven  wells  10  to  50  feet  deep,  which  afford 
abundant  soft  water.  The  driven  weUs  are  preferable  to  the  dug 
wells  because  they  afford  less  opportunity  for  contamination.  As 
there  are  no  hard  rocks  near  the  surface  driven  wells  are  practicable 
througjiout  the  county. 

The  waters  of  ponds  and  streams  are  suitable  for  stock  and  for 
boiler  supply. 

There  are  two  deep  wells  in  the  county — one  at  Fargo  and  one  at 
Council,  6  miles  southeast  of  Fargo.  No  information  has  been 
obtained  concerning  them  except  that  they  are  200  or  300  feet  in 
depth  and  are  nonflowing. 

There  are  numerous  seepage  springs  throughout  the  county  but 
ihey  yield  only  small  quantities  of  water  and  some  of  them  are 
unpalatable.    Some  are  very  high  in  iron.    A  sample  from  a  spring 
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near  Argyle,  the  source  of  which  is  probably  the  beds  oYerlying  the 
Alum  Bluff  formation,  was  analyzed  by  Edgar  Everhart  in  August^ 
1909,  as  follows: 

Analysis  of  water  from  a  spring  near  Argyle, 

Parts  permmiacu 

Silica  (SiO,) 7.7 

Iron(Fe) 9.1 

Aluminum  (Al) 2.6 

Calcium  (Oa) 8 

Magnesiimi  (Mg) 5 

Sodium  and  potassium  (Na+K) 4. 9 

Bicarbonate  radicle  (HCO,) 144 

Sulphate  radicle  (SO4) 1.4 

Chlorine  (a) 10 

Total  dissolved  solids 69 

COFFEE  COUNTY. 

GENERAL  FEATURES. 

Coffee  Coimty  is  in  the  so-called  long-leaf  pine  or  wire-grass  region, 
in  the  southeast-central  part  of  the  Coastal  Plain  of  Georgia.  Its 
area  is  901  square  miles  and  its  population  is  21,953  (census  of  1910). 

TOPOGEAPHT. 

The  northern  part  is  rolling  to  hilly.  The  hills  present  smooiUy 
rounded,  sand-covered  slopes,  and  the  valleys,  except  that  of  Ocmul- 
gee  River,  are  shallow.  In  the  south  the  surface  is  flatter,  presenting 
in  places  poorly  drained  pine  and  saw-palmetto  flats  and  small, 
shallow,  cypress  ponds,  which  probably  occupy  original  inequalities 
that  have  not  been  drained  by  stream  erosion. 

Satilla  River  and  its  tributaries  form  a  dendritic  drainage  system 
over  the  greater  part  of  the  coimtry.  The  interstream  areas  south 
and  north  of  the  divide  between  the  Satilla  and  Ocmulgee  river 
systems  are  strikingly  imequal,  the  area  south  of  the  divide  being 
much  larger  than  that  north  of  it.  A  similar  relationship  exists  with 
respect  to  the  areas  northeast  and  southwest  of  the  divide  separating 
the  Satilla  and  Alapaha  drainage  systems.  The  waters,  except  those 
of  Ocmulgee  River,  are  dark  to  almost  black.  The  banks  of  the 
creeks  and  branches  are  low  and  in  places  the  waters  spread  out 
through  dense  swamps  through  which  there  are  no  definite  channels. 

On  the  east  sides  of  Seventeenmile  Creek  and  Satilla  and  Alapaha 
rivers,  at  elevations  of  40  to  50  feet  above  low-water  level,  there 
are  belts  of  fluviatile  sand  hills  half  a  mile  to  1  mile  wide. 

The  known  elevations  in  the  coxmty  are:  Douglas,  about  388;  Nich- 
olls,  about  306;  Ambrose,  about  395;  Willacoochee,  247;  Kirkland, 
200;  Pearson,  205,  and  McDonald,  167. 
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GEOLOOY. 


Ferroginous  sands,  with  pockets  and  thin  interbedded  layers  of 
drab  or  bluish  claj;  form  the  surface  throughout  most  of  the  county. 
Iliese  materiids  are  probably  Oligocene  and  &re  similar  to  those  of 
die  underlying  Alum  Bluff  formation.  They  are  probably  not  more 
Aan  100  feet  thick  in  the  county.  They  weather  to  yellow  or  white 
loose  quartz  sand,  which  mantles  the  surface  to  depths  of  1  foot  to  6 
feet  Similar  sands  of  alluvial  origin  have  been  deposited  on  the 
terraces  bordering  the  streams.  The  siu^cial  sands  have  some  bear^ 
ing  on  the  problems  of  water  supply,  for  they  are  the  source  of  small 
seepage  springs  and  prevent  to  some  extent  the  rapid  surface  drain- 
age of  rainfall. 

llie  Alum  Bluff  formation,  which  consists  of  100  feet  or  more  of 
sandy  days  interbedded  with  sands,  underlies  the  surface  materials 
and  probably  contains  local  water-bearing  beds.  The  Alum  Bluff 
formation  is  underlain  by  several  hundred  feet  of  limestones,  which 
probably  represent  in  descending  order  the  Chattahoochee  and 
Ticksburg  formations  of  the  Oligocene  and  the  Jackson  formation 
of  the  Eocene.  The  limestones  are  water  bearing  and  constitute  the 
most  promising  source  of  artesian  water.  Nothing  definite  is  known 
as  to  the  deposits  beneath  the  limestones,  but  they  probably  consist 
of  sands,  days,  and  marls  of  Eocene  and  Cretaceous  age  and  rest  at 
annndetennined  depth  upon  a  basement  of  ancient  crystalline  rocks. 


WATER  RESOUBCES. 
DISTRIBTTTION  AND  CHARACTER. 


The  water  supply  is  obtained  chiefly  from  shallow  wells  30  to  50 
feet  deep  on  the  h^her  lands  or  hills  and  10  to  15  feet  deep  on  the 
lower  levels.  The  shallow  wells  furnish  abundant  supplies  of  soft 
v&ter.    Ponds  and  streams  afford  water  for  stock  and  boiler  supply. 

Small  seepage  springs  issue  from  the  siu^cial  sands  and  sandy 
layers  throughout  the  county.  The  most  notable  is  Gaskins  Spring, 
at  the  base  of  the  sand  hills  on  the  eastern  edge  of  the  swamp  oi 
Seventeenmile  Creek,  2  miles  east  of  Douglas,  which  flows  a  small 
stream.  The  place  is  a  picnic  resort  and  camp-meeting  groimd  and 
the  water  is  used  chiefly  for  drinking.     (See  analysis  2,  Table  22.) 

Deep  wells  have  been  drilled  at  Douglas,  Broxton,  and  WiUa- 
<5^^©e.    No  flowing  wells  have  been  reported. 

The  Oligocene  and  Eocene  limestones  are  abimdantly  water 
•sewing.  They  will  be  penetrated  in  wells  at  depths  of  300  to  600 
feet.  The  Alimi  Bluff  formation,  which  overlies  the  Chattahoochee 
fonnation,  is  locally  water  bearing,  and  its  waters,  if  like  those  from 
^  SMne  fonnation  in  Dodge,  Telfair,  Appling,  and  Tattnall  coun- 
^)  are  less  highly  mineralized  than  those  from  greater  depths. 
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Conditions  for  obtaining  flowing  wells  are  probably  unfavorable 
except  perhaps  on  the  low  terrace  or  bottom  lands  bordering  Ocmulgee 
River  on  the  north. 

LOCAX  SUPPLIES. 

Douglas  (population  3,550,  census  of  1910). — ^The  water  supply  at 
Douglas  is  obtained  from  an  artesian  well  (No.  2,  Table  21)  owned  by 
the  town.    The  following  account  of  this  well  is  given  by  McCallie:  * 

It  is  a  6-mch  well,  409  feet  in  depth.  Water-beariiig  strata  are  reported  at  325  and 
390  feet.  The  static  head  of  the  first  stratum  is  said  to  be  130  feet  below  the  suiiace, 
and  the  second  170  (?)  feet.  The  record  of  the  well  shows  that  clays  and  sands  wefe 
penetrated  to  a  depth  of  130  feet,  below  which  sand  and  hard  rock  continue  to  the 
bottom. 

The  well  yields  about  75,000  gallons  of  water  a  day  and  would 
probably  yield  more.     (See  analysis  1,  Table  22.) 

Broxton  (population  1,040,  census  of  1910). — -In  1908  the  Dorminy- 
Price  Lumber  Co.  drilled  a  well  (No.  1,  Table  21)  at  Broxton  to  a 
depth  of  400  feet.  The  water  is  used  for  general  domestic  purposes 
and  for  boiler  supply  at  the  lumber  mill. 

WiUacoochee  (population  960,  census  of  1910). — ^An  artesian  well 
408  feet  deep  (No.  3,  Table  21)  provides  the  mimicipal  water  supply 
of  WiUacoochee.  The  water  stands  within  160  feet  of  the  surface. 
The  daily  consumption  is  about  25,000  gallons.  (See  analysis  3,  Table 
22.) 

Table  21.— Wells  in  Coffee  County. 


No. 


Locatton. 


Owner. 


Authority. 


Date 
eoB- 
pleted. 


I>ro^ 
mate 
elera- 

tkn 
above 

sea    • 
level. 


Broxton 

Douglas 

WiUacoochee.. 


Dorminy-Price  Lumber  Co. 

Town 

do 


B.R.  Leggett 

F.  L.  Sweat. mayor, and 

8.W.  McCaUie.i 
The  mayor  and  J.  Wilcox. 


1908 


Feet. 


1909 


388(?) 
247 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed. 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
water 
below 
surflBoe. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


Fed. 
400 
409 
408 


Jneha. 
4 
6 
8 


Feet. 
400 
390 
3fi0 


Feel. 


Feet. 


OalU. 


Oalit. 


325 


130 
160 


50 
170 


Steam  engine. 


Steam  engine. 


Analysis  1,  Table2a. 
Analysis  8,  Table  22. 


1  Georgia  Oeol.  Survey  Bull.  15,  pp.  82-84, 1908. 
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K& 

Ua. 

0601ogio  horison 
.  wftterbed. 

Chanoterbfftrin- 
o4m1  water  6ed. 

BemarkB. 

1 

DoBBitie   and 
boitefapply. 

WiiiiM|i>l  sopplj. 
.»..ao 

VioksbmK    for- 

matkn. 

do 

do 

3 

Btnd 

) 

Cost  of  wen.  $l,fiO0;  cost  of  madiiiMfy, 
$1,400. 

Tabus  22. — ^ilna/y«4»o/und!fi7r(mnJl0at€r«yn>y7i  Co/er  County. 
[Parts  per  mllUoo.] 


2ia 


Date  of 


Sooroe. 


Location. 


Prindpa]  water- 
bearing stntom. 


Depth. 


Analjit. 


Town  well. 


Douglas.. 


Apr.    5,1911 
....<lo 


Oaskins  Spring.. 
Town  well 


Douglas.  2  miles 

eastoL 
Willaooocliee 


Chattahoochee 
or  Vickshurg 
formation. 

Snrflcial  depos- 
its. *^ 

Chat^oochee 
or  vicksbarg 
ibrmation. 


FeH. 
800 


850 


Edgar  Ererharte 

Do. 
Do. 


Tr. 
1 


[34 

3.0 

137 


7.2 

LO 
11 


12     4.6 

6.0 
6.0 


0.0 
.0 


2.6 

Tr. 
27 


r 


► 

«e  ■a 

I 


Remarks. 


266 

86 
210 


/Free  carbon  dioxide  (CO|)  —  42. 
\WeU2.Table21. 

Well  3«  Table  21. 


•  Georgia  QeoL  Sonrey  BolL  15.  p.  83, 190S.  »  FesOa+ AJiOt. 

OOUQJJTIT  COTTKTY. 
GENERAL  FEATURES. 

Colquitt  County  is  in  the  south-cehtral  part  of  the  State.  Its  area 
is  529  square  miles  and  its  population  (c^isus  of  1910)  is  19,789. 

TOPOGRAPHY. 

Colquitt  County  is  rolling  or  gently  undulating  and  there  are 
nowhere  rugged  or  sharply  cut  features.  The  streams  are  small  and 
flow  through  wide  swampy  valleys,  above  which  the  bordering  hills 
or  ridges  probably  rise  not  more  than  76  feet.  No  exact  determini^ 
tioDs  of  elevations  have  been  made  within  the  county,  but  an  estimate 
based  on  known  elevations  in  adjoining  counties  puts  the  greater 
pi^  of  Colquitt  County  200  to  350  feet  above  sea  level.  The  Ughest 
land  is  in  the  northwest. 
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OEOLOOY. 

Ferruginous  sands  with  interbedded  layers  of  bluish  sandy  day  out- 
crop over  the  greater  part  of  the  county.  They  contain  water-bear- 
ing beds  which  are  tapped  by  many  shallow  wells.  Beneath  them  is 
the  Alum  Bluff  formation  which  outcrops  in  the  bottoms  and  lower 
slopes  of  the  larger  streams,  consists  of  100  feet  or  more  of  greenish 
and  white  or  drab  sandy  clays,  sands,  and  sandstones,  and  is  locally 
water  bearing.  The  Alum  Bluff  formation  is  underlain  by  several 
hundred  feet  of  water-bearing  limestones  interbedded  with  sands, 
which  probably  represent,  in  descending  order,  the  Chattahoochee 
and  Vicksburg  formations  of  the  Oligocene  i^d  the  Jackson  forma- 
tion of  the  Ek>cene. 

The  aggregate  thickness  of  the  limestones  probably  amounts  to 
400  or  600  feet  and  they  may  be  expected  to  yield  large  quantities  of 
water.  The  Jackson  formation  is  known  to  be  underlain  by  strata 
of  Eocene  age  and  these  in  turn  by  strata  of  Cretaceous  age,  but  defi- 
nite information  concerning  the  deposits  is  lacking.  The  Cretaceous 
strata  probably  rest  upon  a  deeply  buried  surface  of  ancient  crystal- 
line rocks. 

WATER  RESOURCES. 
DISTRIBUTION  AND  CKABACTER. 

In  Colquitt  County  dug  wells  15  to  50  feet  in  depth  are  the  chief 
source  of  domestic  water  supply,  furnishing  an  abundance  of  soft 
water.  As  no  hard  toqJs,  is  encountered  such  wells  are  dug  at  small 
expense.  Small  seepage  springs  exist  but  are  not  used  extensively. 
The  waters  of  ponds  and  streams  are  used  to  some  extent  for  stock 
and  for  boilers.  Deep  wells  have  been  reported  from  Moultrie, 
Doerun,  and  Norman  Park. 

The  prospects  for  obtaining  artesian  water  from  the  Oligocene  and 
Eocene  limestones  at  depths  of  300  to  700  feet  throughout  the  county 
are  good,  and  it  is  probable  that  abxmdant  supplies  can  be  obtained 
at  still  greater  depths  from  the  Eocene  and  Cretaceous  deposits.  It 
is  believed  that  flowing  wells  can  not  be  obtained  in  the  county. 

LOCAL  8UFPUE8. 

M(mUrie  (population  3,349,  census  of  1910). — ^Moultrie,  the  county 
seat,  owns  a  municipal  water-supply  system  and  obtains  water  from 
two  deep  wells.  The  first  weQ,  according  to  McCallie,^  was  drilled  ifl 
1897.  It  is  571  feet  deep  and  is  6  inches  in  diameter;  the  principal 
water-bearing  stratum  is  at  a  depth  of  486  feet,  and  the  water  rises  to 
within  220  feet  of  the  surface.  The  following  log  was  furnished  to 
T.  W.  Vaughan  by  S.  S.  Chandler,  the  driller: 

1  Georgia  Oeol.  Survey  BuU.  15,  pp.  84-85. 1008. 
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Log  of  town  v?eU  at  Motdtrie  (No.  t,  Table  tS), 


Thick- 


Depth. 


Vsrtl^jtOovcln^ 

OwndUshVoobredfl 
AtbibedoflimestoiM 


sand,  the  cbiy  at  top 

of  limestone  on  top,  gray  sandstone  below 

Bkiecbyvith  layers  of  sand 

Lmrs,«itbbhieelaT  between 

(Tbt  ehancter  of  the  material  interbedded  with  the  bhie  clay  is  not  known.) 
LtaMtOM  with  interbedded  strata  of  other  nx^,  water  bearing  in  part. 


Ful. 

Ftei, 

30 

TO 

66 

86 

66 

140 

180 

330 

100 

420 

161 


671 


The  following  is  an  analysis,  by  Edgar  Everhart,*  of  water  from 
the  well  just  described: 

Analysis  of  water  from  town  weU  at  Moultrie  (No.  2,  Table  25), 

Parts  per  million. 

Silica  (SiO,) 23 

Oxides  of  iron  and  aluminum  (Fe20|+ AI3O,) 6. 2 

Calcium  (Ca) 18 

Ifagnesium  (Mg) 7. 2 

Sodium  (Na) 24 

Pota«ium(K) 11 

Carbonate  radicle  (CO,) 0 

Bicarbonate  radicle  (HCO,) 138 

Sulphate  radicle  (SO  J 12 

Chlorine  (a) 9. 5 

Total  dinolved  solids 160 

Free  carbon  dioxide  (CO^) 42 

According  to  McCallie,  the  second  well  (No.  3,  Table  23)  was 
drilled  la  1902,  is  506  feet  deep,  and  is  8  inches  in  diameter.  The 
water-bearing  bed  tapped  at  a  depth  of  486  feet  in  the  first  well  was 
iko  tapped  in  this  well.  It  is  believed  to  be  in  either  the  Vicksburg 
or  die  Jackson  formation. 

Doerun  (population  630,  census  of  1910). — ^At  Doenin  domestic 
water  supplies  are  derived  chiefly  from  dug  wells  25  to  60  feet  deep. 
These  welb  furnish  soft  water.  The  town  owns  one  deep  well  (No.  1, 
Table  23),  completed  in  1910,  which  is  460  feet  deep  and  is  4  inches  in 
diuneter  at  the  top  and  3^  inches  in  diameter  at  the  bottom.  The 
water  is  reported  to  come  from  sand  at  a  depth  of  410  feet;  it  rises  to 
within  18  feet  of  the  surface  but  is  lowered  to  25  feet  by  pumping. 
The  water-bearing  stratum  is  probably  in  either  the  Vicksburg  f  ormar 
tion  (Oligocene)  or  the  Jackson  formation  (Eocene). 

Gorman  Park  (population  648,  census  of  1910). — Norman  Park  is 
located  on  the  Atlanta,  Birmingham  &  Atlantic  Railroad,  in  the 
northern  part  of  the  coimty.  The  domestic  water  supply  is  derived 
chiefly  from  dug  wells  15  to  40  feet  deep.  One  deep  well  (No.  4, 
Table  23),  on  the  campus  of  Norman  Institute,  supplies  water  for  the 

t  Georgia  Oeol.  Sumy  BuU.  15,  pp.  84-86, 1908. 
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college  and  for  some  of  the  inhabitants  of  the  village.  According  to 
F.  E.  McCalman  this  well  is  585  feet  deep,  is  nonflowing,  and  furnishes 
350  gallons  of  water  a  minute  by  pumping.  The  water  is  described 
as  hard  and  as  having  a  sulphurous  odor.  This  well  probably  taps 
a  water-bearing  stratum  in  the  Jackson  formation. 

Tablb  2Z.-'WelU  in  Colquitt  County. 


No. 


Locstkm. 


Owner. 


Driller. 


Aathority. 


Doenin 

Moultrie 

.....do 

Norman  Park . 


Town 

....do 

....do 

Norman  Institute. . . 


M.  A.  Jazrard. 


Mr.  Cole. 


J.  L.  DowUnc,  mayor . 

S.W.McCSJlea 

do 

F.  E.  MoCalman 


1910 

imi 

1902 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed. 


Level 

of 
water 
below 
surfBoe. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


Feet. 
460 
571 

600 
685 


Inehei. 

V 


Feet. 
410 
486 

486 
329-585 


Feet.   I  Galls. 
18 
220 


GaOt. 


220 


Gasoline  engine. 


350 


Air-compressor  pump . 


Sulphurous. 
Moderately  bard;  see 
analysis,  p.  307. 

Hard,  sulphurous. 


No. 


Use. 


Principal  water  bed. 


Oeologio  horizon. 


Character. 


Remarks. 


Domestic 

Municipal  supply. 

do 

Domestic 


Vicksburg  or  Jack- 
son formation. 

....do 

....do 

Jackson  forma- 
tion? 


Sand.. 


Limestone?. 
....do 


Cost  of  well,  9600. 

Ca8edto43feet    See  log,  p.  307. 

64nch  casing  to  256  feet;  a-inch 
to  329  feet. 


a  Georgia  Geol.  Survey  Bull.  15,  pp.  84, 85, 1908. 
COLUMBIA  COUNTY. 
GENERAL  FEATURES. 

Columbia  Coimty  is  in  the  eastern  part  of  Georgia  on  the  border 
between  the  Piedmont  Plateau  and  the  Atlantic  Coastal  Plain.  Its 
area  is  350  square  miles  and  its  population  (census  of  1910)  is  12,328. 
Agriculture  is  its  chief  industry. 

TOPOGRAPHY. 

A  relatively  small  area  in  the  southern  part  of  the  county  lies 
within  the  Coastal  Plain,  the  remainder  forming  a  part  of  the  Pied- 
mont Plateau.  The  Coastal  Plain  area  is  on  the  northern  border  of 
the  fall-line  hills.  Most  of  the  drainage  is  through  the  headwat^ 
streams  of  Brier  Creek  and  Spirit  Creek,  tributaries  of  Savannah 
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River,  but  a  part  of  it  passes  northward  through  small  creeks  which 
are  ako  txibutaries  of  the  Savannah.  The  surface  is  hilly,  the 
maTiTniini  relief  being  between  150  and  200  feet. 

GEOLOGY. 

The  ancient  crystalline  rocks  which  outcrop  at  the  surface  over  the 
greater  part  of  the  county  north  of  the  Greorgia  Railroad  are  over- 
lapped in  the  southern  part  of  the  county  principally  by  coarse, 
insularly  bedded  arkosic  sands  and  interbedded  light  clay  lenses  of 
Lower  Cretaceous  age.  The  deposits  are  relatively  thin,  reaching  a 
thickness  of  perhaps  160  or  200  feet  in  the  extreme  south.  On  the 
divide  between  Boggygut  and  Sandy  Run  creeks,  and  extending 
northeastward  to  the  vicinity  of  Grovetown,  is  an  overlap  from  the 
south  of  Ek)cene  sands  and  clays  of  the  Claiborne  group  which 
probably  attains  a  thickness  of  75  or  100  feet.     (See  PI.  Ill,  p.  52.) 

WATEB  BESOUBCES. 

In  the  Cretaceous  area  smcdl  springs  and  dug  wells  10  to  100  feet 
deep,  drawing  from  sand  beds  in  the  Lower  Cretaceous,  are  the  chief 
sources  of  domestic  water  supply.  Wells  at  Grovetown  and  Harlem 
begin  in  a  covering  of  Eocene  strata  of  varying  thickness,  but  most  of 
them  completely  penetrate  this  and  enter  the  underlying  Lower  Cre-' 
taceous  deposits.  The  waters  from  the  Lower  Cretaceous  sands  are 
3oft  imd  of  good  quaUty,  except  where  contaminated. 

The  deposits  of  the  Coastal  Plain  do  not  develop  important  artesian 
pressure  within  the  county.  The  water  table  is  low  and  only  moder- 
ate amoimts  of  water  are  available. 

CBAWFOBJD  COUNTY. 
GENEBAL  FEATUBES. 

Crawford  County  is  in  the  west-central  part  of  the  State  on  the 
border  between  the  Piedmont  Plateau  and  the  Atlantic  and  Gulf 
Coastal  Plain.  Its  area  is  3 19  square  miles  and  its  population  (census 
of  1910)  is  8,310.  Agricultmre  and  horticulture  are  the  chief 
industries. 

TOPOGBAPHY. 

The  portion  of  the  coimty  included  in  the  Coastal  Plain  forms  a 
part  of  the  fall-line  hills.  The  drainage  of  the  Coastal  Plain  area  is 
received  in  part  by  Flint  River  through  its  tributary,  Spring  Creek, 
and  in  part  by  Ocmulgee  River  through  its  tributaries,  Echeconnee 
and  Mossy  creeks. 

In  general  the  surface  is  hilly,  but  on  the  divide  between  the  Flint 
and  Ocmulgee  river  systems  there  are  small  areas  of  the  original 
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upland  plain  which  have  been  only  slightly  dissected.     The  maxi- 
mum topographic  relief  probably  does  not  exceed  300  feet. 

Locally  there  are  thin  accumulations  of  loose,  gray,  surficial  sand 
which  is  residual  from  older  formations,  but  which  has  undergone 
more  or  less  shifting  by  winds  and  torrents. 

GEOLOGY. 

The  northern  part  of  Crawford  County,  embracing  less  than  half 
the  total  area,  Ues  within  the  Piedmont  Plateau,  and  the  remainder 
of  the  county  Ues  within  the  Coastal  Plain.  The  crystalline  rocks, 
which  appear  at  the  siuf  ace  in  the  Piedmont  Plateau,  pass  southward 
beneath  the  deposits  of  the  Coastal  Plain  and  form  the  basement 
upon  which  the  latter  rest. 

Deposits  of  Cretaceous,  Eocene,  and  Pleistocene  age  are  present 
in  the  Coastal  Plain  area.  The  Lower  Cretaceous  deposits,  which 
consist  of  several  hundred  feet  of  coarse,  irregularly  bedded,  arkosic 
sands,  with  subordinate  lenses  of  Ught  drab  to  white  clay,  rest 
immediately  upon  the  crystalline  rocks  and  appear  at  the  surface 
in  a  belt  3  to  6  miles  wide  along  the  northern  border  of  the  Coastal 
Plain. 

These  deposits  are  unconformably  overlain  by  irregularly  bedded 
coarse  to  fine  sands  and  laminated  to  massive  clays  belonging  to 
the  Cusseta  sand  member  of  the  Ripley  formation,  which  may  reach 
a  thickness  of  150  or  200  feet  within  the  county.  The  member 
appears  at  the  surface  in  a  belt  several  miles  wide  along  the  south- 
eastern side  of  the  county. 

The  Cusseta  sand  is  unconformably  overlain,  over  a  part  of  the 
area,  by  15  to  25  feet  of  red  ferruginous  sand  referable  to  the  Clai- 
borne group  of  the  Eocene.  In  a  small  area,  perhaps  a  few  miles 
square,  known  as  Rich  Hill,  about  5  miles  southeast  of  Roberta, 
Eocene  strata  belonging  to  the  Jackson  formation  rest  unconformably 
upon  the  Lower  Cretaceous  sands  and  clays.     (See  PI.  Ill,  p.  52.) 

On  the  lower  levels  bordering  Flint  River  thin  Pleistocene  terrace 
deposits  have  been  laid  down  in  small  areas. 

WATEB   BESOUBCES. 

No  deep  artesian  wells  have  been  reported  from  the  portion  of 
the  county  lying  within  the  Coastal  Plain.  SuppHes  for  domestic 
piuposes  are  obtained  entirely  from  dug  wells  25  to  100  feet  or  more 
in  depth  and  from  small  springs.  Waters  from  both  wells  and 
springs  are  in  general  of  good  quaUty  and  are  commonly  soft. 

No  springs  of  especial  note  have  been  reported.  Small  springs, 
emitting  as  a  rule  not  more  than  10  or  12  gallons  of  water  per  minute^ 
are  fairly  numerous. 
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Detailed  information  concerning  several  dug  weUs  is  included  in 
Table  24  (Nos.  1-8),  and  from  this  an  idea  may  be  had  of  the  supply 
of  the  region.  Logs  of  two  of  the  wells  are  given  below,  the  owners 
bang  authority  for  the  lithology : 

Lofc^weU  oflwaac  Miller,  4\  miles  northwe$t  of  Fort  Valley  {Crawford  County)  (No,  1, 

Table  24). 


EoooK?: 

OV 

rppir  Cretaoeous,  Rtpl«y  fonnatioo,  Cosseta  sand  member: 

Yellow  and. 

White  sand  witb  aome  purple  sand 

Dark  paTel  and  rocks  [peDDles  ?] 

LoMtrCretaeeooB?: 

"Oaik^cclayj 


Thick- 


Feet. 
25 

50 
15 
10 


Depth. 


Fmt. 


75 
W 
100 

lOB 


Log  of  well  of  J.  W,  George^  Haifa  mile  south  of  Leepope  (No.  t,  Table  t4). 


Thick- 


Depth. 


Boa 

Stiff  rwi  clay 

Copper  Cretaceous,  Rtpley  formation,  Cosseta  sand  member: 

''Cbalk"  [clay]  and  grayeL 

Coane  sand  and  gnvel,  some  water 

Bk»  "chalk ''[dav] 

Cearse  brown  sand 

White  and  bhje  sticky  "chalk'' [clay] 

Fine  sand  and  graTel,  water  bearing 

Sand  rock. 


FiH. 

FeeL 

2 

2 

20 

22 

10 

32 

3 

35 

12 

& 

18 

«5 

3 

68 

4 

72 

The  day  at  the  bottom  of  the  section  first  given  may  correspond 
to  the  day  at  the  base  of  the  section  in  the  railway  cuts  north  of 
Zenith.    It  is  therefore  tentativdy  referred  to  the  Lower  Cretaceous. 

Numerous  small  creeks  and  branches  in  the  Coastal  Plain  area 
afford  ample  supplies  of  excellent  water  for  stock  and  for  steam 
production. 

The  Cretaceous  deposits  which  underlie  the  southern  part  of  the 
county,  and  which  include  the  Lower  Cretaceous  deposits  and  tte 
Cnsseta  sand  member  of  the  Ripley  formation  (Upper  Cretaceous), 
contain  numerous  coarse  beds  of  sand  capable  of  carrying  large 
quantities  of  water.  These  are  reached  at  shallow  depths  along 
the  northern  border  of  the  area  and  at  increasingly  greater  depths 
southward.  They  would  be  tapped  along  the  southeastern  border 
of  the  county  at  depths  of  100  to  500  feet.  The  water  from  these 
beds  would  be  soft  and  of  good  quality. 

Although  no  flowing  wells  have  been  reported  it  may  be  possible 
to  obtain  such  in  the  bottom  lands  bordering  Flint  River  in  the 
extreme  south. 
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Tablb  24.-'WelUin  Crawford  County. 


So. 


Locatioo. 


Owner. 


Authority. 


Date 
com- 
pleted. 


proxi- 
mste 
etera- 

tion 
above 

sea 
lereL 


Fort  Valley,  4}  miles  northwest  of. . 

Leepope,  i  mile  south  of 

Leepop«,i  mile  southeast  of 

Leepope 


Roberta,  i  mile  southwest  of  . 

Roberta 

7.enith,  1  milenorthwestof .. 
Zenith,  i  mile  northeast  of . . 


Isaac  MOler 

J.W.George 

L.  H.  George 

Leepope  Fruit  Co. 


Wm.  J.  Dent 

J.  S.SandefurdcCo. 

PhllOgletree 

Mrs.  C.  E.  Pearson. 


Owner, 
do.. 


....do 

W.  H.  McCarty, 
Leepope,  Ga. 

Owner 

Wm.J.Dent 

Owner 

A.  B.  Young,  Ze- 
nith, Ga. 


1890 
1898 


Feet. 
535 
530 
510 
545 


1891 

iwo" 


57S 


No. 

Depth. 

Diam- 
eter. 

Depth 

to 
prin- 
cipal 
water- 
bearinL' 
bed. 

Depth 
to 

other 
water- 
bearing 

bods. 

Level 

of 
water 
below 
surface. 

Yield  per  min- 
ute bv  pump- 

How  obtained. 

Quallly. 

1 

Fed. 
103 

72 

56 

57 

45 
30 
45 
70 

Feet. 
3 

3 

/     a4 

f     o6 
\     fc3i 
3 
6 
3 
3 

Feet. 
100 

Feet. 

Feet. 

Suctkm  pump,  gas- 
oline engine. 
Bucket  and  rope... 

Gasoline  engine... 

/Gasoline  engine 
V  and  windmill. 

Hand  pump *.. 

Suctfonpump 

Gasoline  engine... 

Bucket  and  rope.. 

? 

70.5 

35             69 

Small.. 

3 
4 

}    55       1     50-56 

}    55       45-52 

42       3>M3 

26       26 

42        40 

68       68-70 

1 

4  gallons •• 

JFaiTUgiiioaa. 

5 

Abundant 

do 

7 

Soft. 

8 

Small 

No. 

Use. 

l^rincipal  water  bed. 

Remarks. 

Geologic  horizon. 

Chamcter. 

1 

Domestic    ... 

Cusseta  sand  mem- 
ber   of    Ripley 
formation. 

do 

do 

Gravel 

Dug.    See  section,  p.  211. 

2 
3 

do 

.  .do 

Sand  and  gravel.. 
Sand 

Dug.    Yield  is  decroased  by  droqth; 

see  section,  p.  211. 
Dug.    Cost  of  pump,  $40. 

4 

do 

do 

do 

Dug.    Supplies  20  to  200  people  and  30 

5 

do 

Lower  Cretaceous. 

do 

head  of  stock. 

6 

Boiler  supply 

do 

Sand  and  gravel?.. 
Sand  and  gravel . . 
Sand 

pump.    Six  similar  wells  ta  Imas- 

diate  vicinity. 
Dug.    Supplies  water  to  boilers oriaifB 

cotton  gin .  sawmill,  and  planing buL 
Dug.    Cribbed  with  wood  20 feet.    Cost 

of  pumps,  $200. 
Dug.    Cribbed  from  top  to  bottom. 

7 

Domestic 

Lower  Cretaceous? 
Lower  Cretaceous. 

8 

do 

o  Diameter  at  top  of  well. 


6  Diameter  at  bottom  of  well. 


CBISP  COUNTY. 
GENERAL  FEATURES. 


Crisp  County  is  in  the  west-central  part  of  the  Coastal  Plain  of 
Georgia.  Its  area  is  277  square  miles  and  its  population  (census  of 
1910)  is  16,423.     Agriculture  is  the  principal  industry,  and  lumbering, 
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though  declining,  is  still  carried  on  to  an  important  extent.  Cordele, 
the  county  seat,  is  65  miles  south  of  Macon.  It  has  an  ice  factory,  a 
cotton-cloth  mill,  a  cottonseed-oil  mill,  a  fertilizer  factory,  and  other 
smaDer  manufacturing  plants. 

TOPOGRAPHY. 

The  county  is  nearly  level  to  slightly  rolling.  The  western  part, 
from  a  few  miles  west  of  Cordele  to  Flint  River,  is  directly  underlain 
by  limestone  and  the  surface  is  nearly  level  but  has  some  lime  sinks. 
Flint  River  is  bordered  by  two  Pleistocene  terrace  plains.  The  first 
lies  15  to  20  feet  above  the  river  level  and  is  well  defined;  the  second 
li^  about  60  feet  above  the  same  datum,  and  although  somewhat 
modified  by  erosion  is  easily  recognizable.  The  elevation  of  this 
part  of  the  county  is  estimated  to  be  between  200  and  300  feet  above 
sea  leveL  The  eastern  part  of  the  county  is  directly  underlain  by 
sands  and  clays  and  presents  the  low,  smoothly  rounded  hills  or 
undulations  and  the  shallow  dish-shaped  valleys  peculiar  to  the  Alta- 
maha  upland  or  wire-grass  region.  This  area  is  estimated  to  lie  300 
to  400  feet  above  sea  level. 

GEOLOGY. 

The  Vicksburg  formation,  which  consists  of  150  feet  or  more  of  soft, 
cavernous,  water-bearing  limestones  interbedded  with  sands  and 
clays,  forms  the  surface  terrane  in  the  western  part  of  the  county. 
It  is  overlain  by  the  Chattahoochee  formation,  which  consists  of  100 
feet  or  less  of  limestones,  sands,  and  clays  similar  to  those  composing 
the  Vicksburg,  and  which  outcrops  in  a  limited  area  in  the  southwest- 
central  part  of  the  county  east  of  the  belt  of  outcrop  of  the  Vicksburg. 
The  Chattahoochee  formation  is  overlain  by  50  or  100  feet  of  sands 
and  sandy  clays  of  the  Alum  BluflF  formation,  which  outcrops  in  a 
narrow  area  east  of  the  outcrop  of  the  Chattahoochee  formation. 
Tlie  Alum  Bluff  formation  is  overlain  by  50  to  100  feet  of  sandy  clays 
and  sands,  which  appear  at  the  surface  over  approximately  the  eastern 
half  of  the  county. 

Beneath  the  Vicksburg  formation,  but  not  appearing  at  the  surface 
in  the  county,  are  undifferentiated  deposits  of  Eocene  age,  probably 
representing  the  Jackson  formation,  the  Claiborne  group,  and  the 
Wilcox  and  Midway  formations,  all  of  which  contain  water-bearing 
beds.  The  Eocene  deposits  are  underlain  by  deposits  of  Cretaceous 
age,  which  aggregate  probably  1,500  to  2,500  feet  in  thickness  and 
which  contain  water-bearing  beds.  The  Cretaceous  deposits  rest 
upon  a  deeply  buried  basement  of  crystalline  rocks. 
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WATER  BESOUBCES. 
DISTRIBUTION  AND  CHARACTBR. 

In  the  rural  districts  dug  wells  20  to  50  feet  deep  are  the  source 
of  water  for  general  domestic  use.  The  water  of  creeks  and  ponds 
is  used  to  some  extent  for  stock. 

There  are  small  seepage  springs  and  a  few  bold  limestone  springs. 
At  Cordele  the  municipal  water  supply  was  formerly  derived  from 
a  large  spring  in  the  northwestern  part  of  the  city,  but  this  became 
polluted  and  was  abandoned. 

It  is  beUeved  that  large  supplies  of  artesian  water  can  be  obtained 
anywhere  in  the  county  at  depths  not  exceeding  500  feet^  but  these 
waters  are  apt  to  be  hard.  Waters  containing  smaller  amounts  of 
mineral  matter  can  probably  be  obtained  at  greater  depths  from  the 
Eocene  and  Cretaceous  deposits. 

Flowing  wells  are  obtained  in  the  western  part  of  the  county,  and 
estimates  based  on  the  height  to  which  the  water  rises  in  the  city 
wells  at  Cordele,  show  that  flows  can  be  obtained  in  the  vicinity  in 
places  where  the  siuf ace  is  35  or  40  feet  lower  than  that  of  the 
Georgia  Southern  &  Florida  Railway  station. 

LOCAL  SUPPLIES. 

Cordele  (population  6,883,  census  of  1910). — ^The  municipal  water 
supply  of  Cordele  is  derived  from  three  wells  (Nos.  11-13,  Table  25), 
located  near  the  railway  station  about  326  feet  above  sea  level. 

The  first  well  (No.  12,  Table  25)  was  drilled  in  1890,  but  was  later 
abandoned.  It  is  reported  to  have  been  550  feet  deep  and  to  haye 
foimd  water  which  rose  to  within  20  feet  of  the  surface.  J.  W. 
Spencer  *  gives  the  following  record: 

Partial  log  offirtt  city  well  at  Cordele  {No,  It,  Table  tS). 


Thick- 


Depth. 


Sou,  clay,  and ''chalk''. 
Coarse  red  sand 


Loose  bowlder  rook,  through  which  the  tubing  was  driven  (fine  white  sand  was  also 

found) 

Diileren t  colored  marls  (clays  or  true  marls  7) 

Limestone  and  shell  rock  with  an  intervening  layer  of  sand 

Sand  and  shell  rock 

Quicksand 


Feet, 

FttL 

40 

40 

ao 

60 

8 

68 

100 

168 

232 

400 

76 

473 

00 

5J5 

The  well  may  have  penetrated  the  top  of  the  Ripley  formatioii  of 
the  Upper  Cretaceous,  but  definite  proof  is  lacking. 

The  second  well  (No.  13,  Table  25),  drilled  in  1900,  is  396  feet  deep 
(400  feet?)  and  8  inches  in  diameter.  Its  daily  yield  is  300,000+ 
gallons.     (See  analysis  2,  Table  26.) 

»  Georgia  Ged.  Survey  First  Rept.  Progress,  p.  79,  1891. 
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Information  concerning  the  third  city  well  (No.  11,  Table  25)  has 
been  famished  by  J.  A.  Littlejohn,  the  county  clerk.  The  principal 
watOT-bearing  bed  is  at  a  depth  of  735  feet  and  is  believed  to  be  in 
the  Sipley  formation.     (See  analysis  3,  Table  26.) 

For  comparison  with  the  waters  from  the  deeper  wells  a  sample  of 
water  from  a  well  (No.  14,  Table  25)  of  lesser  depth  at  Cordele  was 
analyzed  (Table  26,  analysis  4).  This  well  ia  owned  by  J.  W.  Cannon 
and  is  located  in  the  eastern  part  of  the  city;  its  depth  is  155  feet 
and  its  diameter  is  4^  inches,  and  it  yields  by  pmnping  about  17 
gallons  per  minute.  The  static  level  of  the  water  is  at  57  feet  beneath 
the  surface. 

Coney  and  mcinity. — Several  artesian  wells  at  and  near  Conej  (Nos. 
2-10,  Table  25)  range  in  depth  from  216  to  360  feet,  and  most  of  them 
flow  small  streams  a  few  feet  above  the  surface.  The  wells  yield 
clear,  potable  waters  which  give  off  an  odor  of  hydrogen  sulphide. 
An  analysis  of  water  from  a  spring  2  miles  west  of  Coney,  owned  by 
the  Georgia  Land  Corporation,  is  given  in  Table  26  (analysis  1). 
The  source  of  this  spring  is  probably  the  Vickburg  formation. 

Logs  of  several  wells  near  Coney  are  as  follows:  ^ 

Log  of  J.  M.  CampbelVs  well  at  Coney  {No.  4,  Table  f  5). 


Thick- 
ness. 


Depth. 


YdOoirday 

SoltUouBtoiie 

Hard,  oompact  Um«8tone 

Unustone  oontaLning  shells 

Bfawday 

Htfd,  oompact  limestone 

Btoeday 

Umestone  with  shells 

Marl  sod  ooone  sand  to  bottom  of  veil 


Feet. 
20 
25 

6 
40 
45 

8 
36 
20 
85 


Feet, 

ao 

45 

51 
91 
136 
144 
180 
200 
285 


Partial  log  of  well  owned  by  Daniel  WellSf  S  miles  west  of  Coney  (No.  6 

,  Table 

f5). 

Thick- 
ness. 

Depth. 

Yrtowcby 

Feet. 
12 
28 

8 

8 

5 
28 

2 
40 
14 
71 

1.5 

3 
(T) 

FeeL 
12 

uhmbuSS:.;::... : ::::::::::::::.::....: 

40 

&iht*rnuinm  caVltv 

48 

UnSSoT^^^               ..  .    

56 

pAw«^^    ::::;:::.::.:::::::::::::::: ::::     :                 :   ::: 

61 

Clay 

89 

um«tiii^:;;:::::::::::::. :::::::::::::..::..:::::::::. :;:::::::::::::::::::::::::::::: 

91 

Bhdshday - 

131 

umertSe.?::::::::::::::::::::::::::::..::....: ::..::.:::::::::::::::::::: 

145 

I>vk-oolarod  nnd:  shells  with  sharks'  teeth 

216 

Flint 

217.6 

Dirk-oolored  sand. 

220.5 

LlnMstone 

^'i 

Bo^omofiveil 

1  Georgia  Oeol.  Smrey  Bull.  15,  pp.  92-04, 1906. 
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Log  of  P.  C,  Clegg*8  well,  6  mUeM  west  of  Coneg  (No.  7,  Table  tS). 


Oray  aandy  clay 

Blue  clay 

Limestone 

CkMTsesaiid 

Fossiliferous  limestone 

Blue  clay 

Shell  rock  and  coral 

Flint,  in  thiQ  layers  of  limestone  to  the  bottom  of  the  well. 


Partial  log  of  James  Byrom's  well  near  Coney  (No,  8,  Table  iS). 


Yellow  clay 

Limestone 

Cavity 

Limestone 

Cavity 

Bluish  clay 

Dark-colored  sand 

Limestone 

Cavity 

Limestone 

Flint 

Fine  white  sand 

Flint 

Dark-colored  sand  and  pebbles 
Bottom  of  well 


Table  25. — WelUin  Crisp  County. 


Na 


Location. 


Arabi 

Con*^ 

v.'.Aoy.'.'.v.y.'.'.y.v. 
do 

Coney,  3  miles  west  of. 
Coney  ,6  miles  west  of. 
Coney,2  miles  west  of. 
Coney,  4  miles  north- 
Coney,  2  miles  west  of. 


Cordele. . 

do... 

do... 


Cordele,  1  mile  east  of. 
Penia 


Owner. 


Driller. 


Authority. 


R.  A.  Bedgood 

S.W.Coney ' 

J.B. Lewis 

J.  M.  Campbell , 

S.  E.  Cimningham.. 


Daniel  Wells. . 
P.C.Clegg.... 
James  Byrom. 
S.C.Clegg.... 


H.     R.     Teal, 
Richwood,  Oa. 


Georgia  Land  Cor- 
poration. 

City 

do 

do 


J.W.Cannon 


John  Cole.... 
John  E.  Cole. 


F.  E.  Fenn. 


S.W.McCalliea.. 

do 

do 

do 

W.  H.  Cunning- 


Date 
com- 
pleted. 


1890 
1806 


1900 


S.W.McCalliea 

do 

do , 

S.W.Coney I 


W.  H.  Byrom.. 


J.A.  Llttlelohn... 

S.W.McCalliea... 

R.  W.  Barwtek. 
superintendent 
of  waterworks. 

Owner 

S.W.MoCaUiea... 


proxi- 
mate 
eleva- 

tkn 
above 

sea 
level 


F«et. 
899 


(>) 


336 
836 
336 


376 


a  Georgia  Oeol.  Survey  Bull.  15,  pp.  91-04.  96-97, 1908. 

&  Mouui  of  well  15  feet  above  Seaboard  Air  Line  Ry.  track  at  railroad  station. 
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D«pth. 

Diam- 
eter. 

Depth 

to 
prin- 

water- 
bearing 
bed. 

Depth 

to 
other 
water- 
bearing 
b€ds. 

Level 

of 
water 
above 

or 
below 
surface. 

Yield  per 
minute. 

How  obUined. 

Na 

Flow. 

Pump. 

Quality. 

2» 
278 
300 
2S5 
250 
336 
216 
3flD 

Inrkft. 
6 
6 

Feet. 

Ftft. 

FuL 

OaUs. 

OaOs. 

+    3 

-  6 
+     4 
+    1.2 
+    5 
4-    4 
+    8 

-32 

-  20 

-  18 

-  57 
-120 

15 

is* 

Flows. 

340 

150,225 

Flows 

f 

4 
2 
4 
3 

6 

240-250 

35 

do 

do 

Sulphurous. 

200 

60,96 

6 

do 

do 

91      2B0 

do 

10*      »0 

100 
500 

do 

Air-lift  pump 

Soft. 

U 

11 

73S 

550 
306 
155 
320 

735 

160 
400 
600 

Analysis  3,  Table  26. 

11 

8 

375 
67 

^S 

Analysis  2,  Table  26. 
Analysis  4,  Table  26. 

14 
M 

Gasoline  engine. . . 

Va 

TT«^ 

Principal  water  bed. 

Remarks. 

Geologic  horizon. 

Character. 

1 

*i)om«8tic.V.**."!  " 

Jackson  formaticD? 

rfo 

1 

S 

do 

4 

do 

Marl   and    coarse 

sand. 
Hard  rock 

5 

Domestic  and  bofl. 
«r  supply. 

do 

3}-inch  casing  to  240  feet.    Cost  of  well, 
126a 

6 

do 

Limestone 

do 

7 

do 

n 

do 

9 

do 

10 

Domestic        

do 

Sand 

4  wells.    Cost  of  weU,  $300. 
6-faich  casing  to  600  feet.    Cost  of  weU, 
$300:  cost  of  machinery,  $1,700. 

11 
17 

Huoicipal  supply. 

Ripley  formationr. 
Eocene 

Limestone 

Quicksand 

13 

Municipal  supply. 
Domestic 

Vicksburg  forma- 
tion? 

AhunBhifif  forma- 
tionr 

Vickburg    forma- 
tlonT 

8-tochcastogtol80feet. 

4j-tach  casbig  to  69  feet.    Cost  of  weU 
and  machinery,  $750. 

14 

Sand  and  marl.... 

15 

Table  26. — Analyses  of  underground  ivaters  from  Crisp  County. 


i 
No. 

Date  of 
collection. 

Source. 

Location. 

Principal  water- 
bearing stratum. 

Depth. 

Analyst. 

1 
2 

June  10,1911 

Spring  of  Geor- 
\     giaLand  Cor- 
poration. 

TownweU 

do 

Coney,     2    mUes 
west  of. 

Cordele 

VIcksbure    for- 
mattonf 

do...  . 

Feet. 

375 
735 

67 

Edgar  Everhart. 

3 

Apr.  18,1911 
May  20,1911 

do 

Ripley     forma- 

Aham  Bhifl  for- 
mation? 

Do. 

4 

WeU  of  J.  W. 
Cannon. 

Cordele,    1    mUe 
east  of. 

Do. 

a  Georgia  Geol  Survey  Bull.  15,  p.  92, 1908. 
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Table  26.— Analyses  of  underground  waters  from  Crisp  County— Conijnued. 

[Parts  per  mJUioo.] 


h 

as 


18 


I 


Rtmarks. 


39 
9.0 


02.9 

1.2 
.2 


a4 

1.1 


5.2 
Trace. 


6.0 
4.6 


6.8 
11 


Trace, 
ao 


:8 


159 
134 


196 
150 


9.0 
4.4 


a2 


1.0 


4.5 
5.6 


5.5 
3.5 


196 
141 


261 

172 


No.  13.  Table  25.    Freecar- 

bon  dioxide— 2. 
No.  11,  Table  26. 
No.   14,  Table  25.     Total 

depth,  155  feet. 


a  FesOt+AlsOi. 


DBCATUB  OOT7NTY. 


GENERAL  FEATURES. 


Decatur  County  is  in  the  extreme  southwestern  part  of  the  State, 
adjacent  to  Florida  and  Alabama.  Its  area  is  823  square  miles  and 
its  popidation  is  29,045  (census  of  1910).  Agriculture  is  important 
and  the  production  of  lumber  and  naval  stores  is  extensive.  Manu- 
facturing establishments  at  Bainbridge  include  cottonseed-oil  mills, 
a  foundry,  an  ice  factory,  a  cooperage  works,  and  smaller  plants. 

TOPOGRAPHY. 

The  eastern  and  western  parts  of  the  coimty  present  different 
topographic  aspects.  The  western  part,  which  lies  mainly  west  of 
Flint  River,  but  includes  also  small  areas  on  the  east  side  of  the  river 
north  of  Bainbridge,  is  nearly  level  and  lies  for  tlie  most  part  between 
100  and  150  feet  above  sea  level.  Lime  sinks  and  ponds  are  common, 
and  the  area  is  notable  for  the  absence  of  small  tributary  creeks  and 
branches,  a  part  of  the  drainage  being  imdergroimd.  Chattahoochee 
River  has  only  small,  unnamed  tributaries  within  the  county. 

The  surface  in  the  eastern  part  of  the  county  lies  200  to  300  feet 
above  sea  level,  is  rolling  or  broken,  and  is  drained  by  small  creeks 
and  branches.  This  higher  land  is  separated  from  the  lower  land  in 
the  west  by  a  pronounced  escarpment  which  extends  northeastward 
from  the  southwest  comer  of  the  coimty  to  a  point  within  7  miles 
of  Bainbridge,  whence  it  continues  to  the  northeast  comer  of  the 
coimty.  The  escarpment  is  well  marked  west  of  Climax.  The  differ- 
ence in  elevation  between  Bainbridge  on  Flint  River  and  Climax,  9 
miles  away,  is  175  feet,  the  greater  part  of  this  ascent  being  in  the  first 
2  or  3  miles  west  of  Climax.  The  difference  between  the  eastern  and 
western  parts  of  the  coimty  is  due  in  part  to  differences  in  the  surface 
formations  and  in  part  to  differences  in  elevation;  in  the  east  the 
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surface  is  hi^er  and  is  underlain  by  sands  and  days;  in  the  west  the 
low  plain  is  imderlain  by  soft  Uniestones. 

Chattahoochee  River  is  bordered  by  two  Pleistocene  terrace  plains, 
one  lying  20  or  30  feet  and  the  other  75  or  80  feet  above  the  river. 
Flint  River  is  also  bordered  by  two  terrace  plains,  one  lying  16  or  20 
feet  and  the  other  40  or  50  feet  above  the  river. 

GEOLOGY. 

The  Vicksburg  formation,  which  consists  of  at  least  400  feet  of  soft, 
cayemous,  water-bearing  limestones,  outcrops  throughout  approxi- 
mately the  northwestern  half  of  the  county.  The  beds  dip  southward 
2  or  3  feet  to  the  mile,  passing  beneath  the  Chattahoochee  formation, 
which  consists  of  about  100  feet  of  limestones,  outcropping  in  an  irreg- 
ular belt  1  to  6  miles  wide,  extending  northeast  and  southwest  through 
the  central  part  of  the  county.  The  Alum  Bluff  formation,  which 
consists  of  100  or  150  feet  of  drab  sandy  days  and  quartz  sands,  over- 
lies the  Chattahoochee  formation  and  outcrops  in  an  irregular  belt 
2  to  5  miles  wide  southeast  of  the  Chattahoochee  belt  and  in  the  small 
headwater  valleys  of  Little  River  in  the  southeastern  part  of  the 
county.  The  deposits  contain  water-bearing  beds.  The  Alimi  Bluff 
formation  is  overlain  by  50  to  75  feet  of  irregularly  bedded  sands  and 
days,  in  part  water  bearing,  which  outcrop  over  the  remainder  of  the 
southeastern  part  of  the  county.  The  geologic  age  of  these  beds  is 
not  positively  determined. 

The  Vicksburg  formation  is  imderlain  by  several  hxmdred  feet  of 
undifferentiated  Eocene  strata  which  are  water  bearing  in  part  and 
are  in  turn  underlain  by  undifferentiated  Cretaceous  strata,  also 
believed  to  be  water  bearing.  At  an  unknown  depth  the  Cretaceous 
rocks  rest  upon  a  basement  of  ancient  crystalline  rocks.    (See  PI.  III.) 

WATER  BESOT7R0ES. 
DISTRIBUTION  AND  CHABACTBB. 

In  the  western  part  of  the  county  the  dug  wells  range  in  depth  from 
40  to  75  feet.  Wells  that  penetrate  only  the  residual  sands  and  clays 
resulting  from  the  weathering  of  the  limestone  of  the  Vicksburg 
formation  yield  soft  waters,  and  those  that  pass  through  the  residual 
materials  and  enter  the  underlying  limestones  yield  hard  waters.  In 
the  eastern  part  of  the  coimty  the  wells  are  somewhat  shallower  and 
commonly  yield  softer  waters. 

In  the  vicinity  of  DonaldsonviUe,  Iron  City,  Brinson,  Reynolds- 
viHe,  and  Boyettville  drilled  wells  ranging  in  depth  from  100  to  500 
feet  reach  the  limestones  at  depths  of  60  to  100  feet  and  obtain  water 
which  rises  to  within  40  or  50  feet  of  the  surface. 

Many  limestone  springs  and  smaU  seepage  springs  are  used  locally 
for  domestic  purposes.    The  largest  are  Russell  Springs,  near  the 
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mouth  of  Spring  Creek,  and  Blue  Spring,  4  miles  south  of  Bainbridge, 
both  of  which  yield  large  quantities  of  water  and  seem  to  be  the  out- 
lets of  imdergroimd  streams.  They  belong  to  the  type  of  large  lime- 
stone springs  common  in  southern  Georgia  and  Florida.  Most  of  the 
springs  of  the  western  part  of  the  coimty  yield  hard  water.  Tte 
waters  of  creeks  and  ponds  are  utilized  in  a  small  way  for  stock  and 
boiler  supply. 

Artesian  water  can  be  obtained  throughout  the  coimty  at  depths 
of  100  to  1,000  feet  or  more.  With  the  possible  exception  of  wells 
1,200  to  2,000  feet  or  more  in  depth  the  static  head  will  not  be  suffi- 
cient to  lift  the  water  above  the  surface.  Flint  River  is  bordered  by 
a  tract  of  land  lying  approximately  100  feet  above  sea  level,  in  which 
flowing  weUs  can  probably  be  obtained  from  the  deeply  buried  Eocene 
or  Cretaceous  deposits  which  yield  flows  in  the  adjoining  counties  of 
Baker,  Calhoun,  and  Dougherty.  A  similar  narrow  strip  of  low- 
lying  land  borders  Spring  Creek.  It  is  possible  that  wells  drilled  to 
the  greater  depths  mentioned  may  yield  flows  on  some  of  the  low, 
nearly  level  interstream  areas. 

LOCAL  SUPPLIES. 

Bainbridge  (population  4,217,  census  of  1910). — Bainbridge  owns 
three  artesian  wells.  At  present  the  principal  supply  is  obtained 
from  one  well  (No.  2,  Table  27). 

The  following  record  of  this  well  was  furnished  to  T.  W.  Vaughan 
by  S.  S.  Chandler: 

Log  of  city  well  at  Bainbridge  (No.  f ,  Table  27), 


Thick, 
ness. 

Depth. 

Piirfiicft  sands  and  c-layif .  r 

Fea. 
70 
165 
30 
186 
1 

Feet, 

70 

235 

T/<ght-An|or^  sand,«»t«T»« . 

2S5 

Limestone  with  shelb? 

451 

Sand  at  bottom 

452 

Spencer  *  gives  the  following  data  regarding  the  old  city  wells,  one 
of  which  is  900  feet  deep  and  the  other  1,250  feet  deep: 


Log  ofSOO'foot  well  at  Bainbridge  (No, 

^, 

Tablet?), 

Thick, 
ness. 

Depth. 

Rand  and  «lfty«y  sa"'* . .  . . 

Feet. 

75 
700 
50 
75 

"-H 

Limestone  (the'upper  200  feet  the  softer),  no  clay  Layers 

775 

floft  HmfiBtonA . .  *. .,,.., '.'. '....'..,.      . 

825 

Quicksand  to  bottom  of  well ,  

900 

I  Spencer,  J,  W.,  Georgia  Oeol.  Survey  First  Rept  Progress,  18B0>01,  p.  56. 
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A  second  well  was  sunk  within  3  feet  of  the  first,  which  penetrated  below  the  lime- 
stone to  a  depth  of  425  feet  [total  depth,  1,250  feet]  in  quicksand.  Sharks'  teeth, 
lignite,  and  pyrite  concretions  came  from  some  of  the  layers  of  sand.  Several  cavi- 
ties in  the  limestone  were  passed  through,  the  deepest  being  3  feet. 

Analyses  of  the  waters  from  these  wells  are  given  in  Table  28 
(analyses  1  and  2). 

DomldscnviMe  (population  747,  census  of  1910). — Drilled  wells 
rangiDg  in  depth  from  100  to  500  feet  are  the  principal  source  of 
water.  The  town  owns  a  system  of  waterworks  and  consumes  about 
30,000  gallons  of  water  a  day,  derived  from  weUs. 

The  wells  are  reported  to  enter  rock  at  depths  of  76  to  100  feet,  and 
the  water  is  said  to  rise  to  within  20  to  30  feet  of  the  surface.  An 
analysis  of  water  (No.  3,  Table  28)  from  a  deep  well  at  Donaldson- 
viDe  was  made  several  years  ago  by  H.  C.  White,  but  the  depth  from 
which  the  water  was  obtained  is  not  given.  McCaUie  ^  gives  the 
log  of  a  weU  at  this  place  as  follows : 

Log  of  well  at  DonaldsonvilU. 


Varioolared  sands  and  clays 

Sand  and  limestone,  the  latter  made  up  largely  of  NummaUtes  . 
Fine  white  sand  and  clay , 


Thick- 


Depth. 


Fe€t. 

Feet, 

45 

45 

5 

50 

90 

140 

Iron  City  (population  469,  census  of  1910). — ^At  Iron  City  drilled 
welb  150  to  175  feet  deep  are  the  principal  source  of  water.  These 
wells,  which  are  reported  to  enter  limestone  at  60  to  100  feet,  yield 
h&rd  water.  The  public  supply  is  pumped  from  a  weU  and  dis- 
tributed from  a  tank;  the  consumption  is  about  8,000  gallons  a  day. 

Lda, — ^The  following  log  of  a  well  (No.  8,  Table  27)  owned  by  the 
Chattahoochee  Lumber  Co.,  at  Lela  (3  or  4  miles  southwest  of  Iron 
CSty),  is  adapted  from  a  log  published  by  Fuller  and  Sanford:* 

>  Oeorsia  QeoL  Sorrey  BalL  15,  p.  87, 1908. 

s  FoDer,  M.  L.,  and  Sanford,  Samiiel,  Beoord  of  daep-waU  diflUng  for  1905:  U.  8.  Geol.  Survey  BulL 
28B»p.a00,190ft. 
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Log  of  well  owned  by  Chattahoochee  Lumber  Co.  at  Lela  (No,  8,  Table  27). 
[Samples  furnished  by  Hughes  Specialty  Well  DrUling  Co.,  Charleston,  8.  C] 


Thick- 
ness. 


Depth. 


Soft  white  clay  with  red  streaks ;  ooane  white  sand  and  fine  gravel 

Soft  gray  and  ball  sandy  clay;  soft  water  in  large  supply 

Soft,  creamv-white,  sandy  limestone,  containing  Nommulites 

Soft  brownbh  Ihny  sandstone  containing  Nummulites 

Soft  light-brown,  sandy  limestone,  contaiaing  Nummulites 

Soft  light-gray  limestone,  containing  dark-green  grains 

Soft  white  to  light-buff  sandy  limestone  containingNummulites,  Orbitoides,  and  Bryocoa. 

Soft  greenish  marl  containing  Nummulites?  and  Bryocoa 

Hard  white  to  grayish-brown  sandy  limestone  containing  Nummulites  and  Bryocoa. 

Soft  white  marl,  may  contain  glauconite 

Fiae  gray  sand;  contains  glauconite  and  bits  of  shells;  some  water 

Hard,  li^t-brown,  sandy  limestone  containing  Nummulites  and  Orbitoides 

Medium  to  fine,  light-Eray  sand ;  contains  glauconite  and  bits  of  shells;  has  hard  layers. . . 

Same  sand,  with  very  little  glauconite 

Ftaie  to  medium  gray  sand  containing  layers  of  rock  (probably  white  limestone)  and  very 

few  grains  of  glauconite 

Same  sand  and  rock  with  more  glauconite 

Soft  dark  marl  (no  sample);  water  bearing  at  737  feet 


Feet, 

ao 

20 
100 
20 
20 
20 
20 
20 
20 
60 
60 
20 
60 
60 

60 
140 
196 


FetL 

20 
40 
140 
160 
180 
200 
220 
240 
260 
320 
380 
400 
460 
520 


720 
918 


Rig  used,  hydraulic.    Diameter  of  well.  6  and  2  inches.    Casing  used,  600  feet  of  3-lnch.    Main  supply 
of  water  from  737  feet.    Water  rises  within  10  feet  of  surface.    Yield,  about  15  gallons  per  minute. 

The  well  probably  penetrates  to  the  lower  part  of  the  Eocene 
deposits  or  to  the  upper  part  of  the  Cretaceous  deposits.  A  partial 
set  of  borings  from  the  weU  is  on  file  in  the  office  of  the  United  States 
Geological  Survey  (well  No.  817).  Specimens  of  Bryozoa  obtained 
between  200  and  260  feet  are  related,  according  to  R.  S.  Bassler,  to 
the  bryozoan  fauna  of  Jackson  age  (Eocene)  obtained  from  limestone 
at  Wilmington,  N.  C,  and  may  indicate  either  a  Jackson  or  a  Vicks- 
burg  age.  Specimens  of  NummuUtes  obtained  from  the  same  set 
of  borings  between  the  depths  60  and  400  feet,  identified  by  Dr.  J.  A. 
Cushman,  indicate,  according  to  Dr.  Vaughan,  the  Vicksbuig  age 
of  the  strata  to  this  depth. 

Table  27. — Wells  in  Decatur  County. 


Na 

Location. 

Owner. 

Driller. 

Authority. 

Date 
com- 
pleted. 

Ap- 
proxi- 
mate 
eleva- 

tiOD 

above 
sea 
level. 

1 

A,  f5ohn  4k  Co, 

Fea. 

7 

Bainbridee 

City 

Mr.  Van  Fleet... 

T.B.MaxweU.... 
J.  W.Spencer  a... 

1900 

110 

3 

do 

do           

do 

do 

118 

4 

do 

118 

5 

Boyettville 

Mr.Mosley 

R.  F.  Klnley 

Q 

Donaldsonville 

Postmsfiter.'. '. . 

139 

7 

Iron  City 

do 

R 

Lela..... 

Chattahoochee  Lum- 
ber Co. 

ty  WellDrill- 
ing  Co.,  Char- 
leston, 8.  C. 

Hughes  Specialty 
WeU      Drilling 
Co.  of  Charles- 
ton, 8.  C,  and 
the  postmaster 
of  Iron  City. 

Postmaster 

1905 

9 

ReynoldsviUe 

o  Georgia  Geol.  Survey  First  Rept.  Progress,  pp.  64-65, 1891. 
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Table  27. — WdU  in  Decatur  County — Continued. 


223 


Dfpth. 


Diim- 


Dei>tli 

to 
piin- 
dpol 
wmter- 
bearing 
bod. 


Depth 
to 

other 
water- 
bearing 

beds. 


LeTd 

of 
water 
bekm 
suriace. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


FeeL 

too 

452 
900 

ISO 
500 

175 

918 
200 


/Mdkf. 


Feet, 


Feet. 


100 
500 
150 

737 

200 


280-370 
370 
150 


40 
flO-60 


Fett. 
200 
50 
50 
50 
15 

20-30 
40 

10 


OaOe, 


GqUm. 


Air-lift  pump.. 
Steam  engine.. 


Ptunp.. 


Soft. 

AnalysiAl,  Table  2S. 

Analysis  2,  Table  28. 

Hard. 
SlighUy  hard. 


Hard. 


Use. 


Principal  water  bed. 


Geologic  hortscn. 


Character. 


Remarks. 


iftmic^iQl  supply, 

mamifacturfaig. 

Vtmic^d  supply. 

....do.....*.***.!*.;*.! 
Dwnestie,  manu- 

fKtoring. 
Bofler  supply,  do- 

OMBtiC. 

Domestir,  manu- 

tMtaring. 
Abandoned 

Domertic.. ........ 


Eocene.. 


Eooner 

Eocene 

Eocener 

Vicksburg  fonna- 

tion. 
Bocme. 


Vicksburg  forma- 
tion. 
Eocene? 


Limestone.. 

Rock. , 

Limestone.. 


Vicksburg  forma- 


Seelog,p.2ao. 
Do. 

Cost  of  well  and  machinery,  $150. 


8-inch  casing  to  80  f«et;  3-Inch  casing  to 
002  feet;  2-taich  casing  to  740  fset.  See 
log,  p.  223. 


Table  28. — Analyses  of  underground  vmters  from  Decatur  County. 
(Parts  per  million.) 


Source. 


Location. 


Principal  water- 
bearing-etratum. 


Depth 
ofweU. 


Analyst. 


TownweO.. 
do. 


Well  of  Chattahoochee  Lum- 
ber Co. 


Bainbridge. 

do 

DonaldsonviUe. . 


Eocene 

Eocene(r)  . 


Feet. 
000 
1,250 
if) 


H.C.  White.* 
Do. 
Do. 


I 
18 


S 


I 


I. 


•og 

I 


Remarks. 


1  3.9 

2  14.0 
338 


4.6 

.1 

0.3 


26 

67 

8.8     L4 


LO 


21.. 
17 
0.1 


LO 
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No.  3,  Table  27. 
No.  4,  Table  27. 

Total  hardness  as  CaCOa,  71;  per^ 
manent  hardness  as  CaCOa,  32. 


Oeorgia  Oeol.  Surrey  Bull.  15,  pp.  87-89, 1006.  »  FeiOH-AliOt. 
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DODOB  OOXJNTY. 
GENERAL  FEATUBES. 

Dodge  County  is  in  the  north-central  part  of  the  Coastal  Plain  of 
Georgia.  Eastman,  the  county  seat,  is  63  miles  a  Uttle  east  of  south 
of  Macon.  The  area  of  the  county  is  431  square  miles  and  the  popu- 
lation (census  of  1910)  is  20,127.  Agriculture  is  the  principal 
industry,  but  lumber  and  naval  stores  are  produced  in  important 
quantities.  The  chief  industrial  use  to  which  water  is  put  is  for 
boiler  supplies  at  cotton  gins  and  sawmiUs. 

TOPOGRAPHY. 

The  county  is  nearly  level  to  slightly  rolling  or  undulatii^.  The 
valleys  are  shallow  and  their  slopes  gentle.  Limestone  lies  near  the 
surface  in  the  west  and  some  lime-sink  depressions  occur.  With 
the  exception  of  the  bottom  lands  along  Ocmulgee  River,  which  are 
probably  less  than  200  feet  above  sea  level,  the  elevation  of  the 
coxmty  is  estimated  io  be  300  to  400  feet. 

GEOIX)GY. 

The  Vicksburg  formation  (of  OUgocene  age),  which  consists  of  100 
feet  or  less  of  limestones  with  interbedded  layers  of  sand  and  clay, 
outcrops  in  the  valley  of  Ocmulgee  River  in  the  northwestern  part  of 
the  county;  the  strata  dip  slightly  southward  and  underhe  the 
remainder  of  the  county  beneath  yoimger  formations. 

The  Vicksburg  formation  is  overlain  by  probably  not  more  than  100 
feet  of  the  lithologically  similar  Chattahoochee  formation  (of  Oligo- 
cene  age),  which  outcrops  in  the  valley  of  Ocmulgee  River  in  the 
southwest.  Both  the  Vicksburg  end  Chattahoochee  formations  con- 
tain important  water-bearing  beds. 

In  the  southern  part  of  the  county  the  Chattahoochee  formation  is 
overlain  by  the  Alum  Bluff  formation  (of  Oligocene  age),  which  con- 
sists of  150  or  200  feet  of  bluish  sands  and  clays,  in  part  water  bearing. 

Overlapping  the  Alum  Bluff,  Chattahoochee,  and  Vicksburg  for- 
mations and  constitutii^  the  smf ace  deposits  throughout  the  greater 
part  of  the  county  is  75  feet  or  less  of  irr^ularly  bedded  sands  and 
clays,  with  subordinate  lenses  of  claystone  and  conglomerate,  the 
geologic  age  of  which  is  not  positively  known.  The  water  obtained 
in  the  shallow  wells  is  derived  from  these  surficial  deposits. 

The  Vicksburg  formation  is  probably  underlain  by  limestones 
belonging  to  the  Jackson  formation,  which  is  in  turn  underlain  by 
several  himdred  feet  of  undifferentiated  deposits  of  Eocene  age. 
The  Eocene  is  underlain  by  1,000  feet  or  more  of  undifferentiated 
deposits  of  Cretaceous  age,  which  rest  upon  a  basement  of  ancient 
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cryBtaQine  rocks.  Although  the  Eocene  and  Cretaceous  deposits  do 
Dot  appear  at  the  surface  within  the  county,  they  contain  deeply 
buried  wateivbearing  beds  of  importance. 

WATEB  RESOUBCES. 
DISTRIBUTION  AND  CHARA.CTBB. 

Dug  weUs,  10  to  50  feet  deep,  are  the  principal  source  of  water  for 
domestic  use.  They  supply  a  wat-er  that  is  reported  to  be  soft  and 
that  should  be  wholesome  if  the  wells  are  properly  located  and  pro- 
tected from  surface  drainage  by  casing  and  curbing.  There  are  some 
small  springs,  most  of  which  are  unimportant  as  sources  of  water 
supply,  though  two  of  them,  Jaybird  Spring,  4  miles  east  of  Chaimcey, 
tiki  Wild  Rose  Mineral  Spring,  near  Southerland,  supply  waters  that 
are  sold  for  drinking.  (See  p.  226;  also  Table  30,  analysis  2.)  Deep 
wells  have  been  drilled  at  Eastman,  Chauncey,  Chester,  and  Rhine. 

Artesian  water  can  be  obtained  from  the  limestones  of  the  Chatta- 
hoochee, Vicksburg,  and  Jackson  formations,  and  from  the  deeply 
buried  Eocene  and  Cretaceous  deposits,  but  the  prospect  for  obtain- 
ing flows  is  poor,  except  perhaps  on  the  low  terrace  lands  bordering 
Oanulgee  River  and  in  the  swamps  of  Little  Ocmulgee  River  in  the 
extreme  soatheastem  part  of  the  county. 

It  is  beUeved  that  the  water  from  the  deeply  biuied  Cretaceous 
deposits  is  softer  than  that  from  the  overlying  Eocene  and  Oligocene 
formations. 

LOCAL  ST7FPLIE8. 

EaMman  (population  2,355,  census  of  1910). — ^The  water-supply 
system  of  Eastman  is  owned  by  W.  E.  Davidson.  The  water  is 
derived  from  a  nonflowing  artesian  well  (No.  5,  Table  29)  640  feet 
deep,  in  which  it  rises  to  within  100  feet  of  the  surface,  or  about  257 
feet  above  sea  level.  The  water  is  considered  hard  but  is  otherwise 
suitable  for  a  mimicipal  supply. 

McCallie  ^  gives  the  following  data  on  another  well  at  Eastman 
(No.4,  Table  29): 

The  weU  at  Eaetman  is  529  feet  deep.  Its  diameter  is  4  and  6  inches,  and  the  water 
riseB  to  within  115  feet  of  the  eurf&ce.  Two  or  three  different  water-bearing  strata 
ire  r^>orted4n  the  well,  but  the  present  water  supply  is  said  to  be  obtained  from  sand 
529  feet  from  the  surface.  No  record  of  the  weU  borings  was  kept  and  nothing  is 
known  of  the  formations  penetrated  further  than  that  they  consist  of  sand,  clay,  and 
hard  rock,  the  latter  being  most  abundant  and  in  places  consisting  laigely  of  bowlders, 
which  greatly  interfered  with  the  drilling.  The  well,  which  was  put  down  in  1894, 
famidies  dafly,  to  supply  the  town  of  Eastman,  about  30,000  gallons  of  water. 

Chester  (population  278,  census  of  1910). — ^Dug  wells  25  to  35  feet 
deep  are  the  principal  source  of  water.    One  artesian  well  (No.  3, 

1  OeoTKia  Oed.  Survey  BuU.  15,  p.  90, 1908. 
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Table  29)  owned  by  the  Carson  Naval  Stores  Co.  is  158  feet  deep, 
8  inches  in  diameter,  and  yields  6,000  gallons  of  water  per  hour. 
The  principal  flow  is  from  a  cavity  in  limestone  at  a  depth  of  158  feet, 
the  water  from  which  rose  to  within  109  feet  of  the  smrface.  An 
analysis  of  the  water  is  given  in  Table  30  (analysis  1). 

Partial  log  of  well  at  Chester  (No.  3,  Table  t9), 
[Authority,  W.  J.  Floyd,  driUer.] 


Thick- 


Depth. 


Sand 

Clay 

Lime  or  sand  rock 

White  clay 

Lime  or  sand  rock 

Soft  white  clay 

Hard  flint  rock,  8  hiches  thick 

Open  cavity,  hard  Hmentone  at  hottom.. 


Feet. 

Feel. 

3 

3 

98 

96 

14.5 

lias 

5.5 

U6 

11.5 

127.5 

13.5 

141 

.61 

141.6] 

16.3} 

158 

Chauncey  (population  350,  census  of  1910). — Chauncey  is  located  on 
the  Southern  Railway  in  the  southeastern  part  of  the  county  at  an 
elevation  of  300  feet  above  sea  level.  Dug  wells  15  to  50  feet  deep 
are  the  principal  source  of  water.  McCalUe  ^  states  that  one  well  (No.  1 , 
Table  29)  owned  by  the  A.  B.  Steele  Lumber  Co.  is  525  feet  deep  and 
that  water  rose  to  within  70  feet  of  the  surface. 

Jay  Bird  Spring. — Jay  Bird  Spring  (No.  2,  Table  29),  owned  by 
T.  A.  McMillan,  is  at  the  edge  of  little  Ocmulgee  River  swamp,  4 
miles  east  of  Chaimcey.  The  spring  is  in  reality  a  shallow  flowing 
weU  formed  by  driving  a  pipe  into  the  earth  about  15  feet.  The 
water  flows  8  gallons  a  minute  and  will  rise  8  feet  above  the  surface. 
The  water  has  a  reputed  therapeutic  value  and  is  used  at  the  spring 
for  drinking  and  bathing  and  is  also  bottled  and  sold.  (See  analysis  2, 
Table  30.) 

Wild  Rose  Mineral  Spring, — Wild  Rose  Mineral  Spring  is  a  smaD 
spring  near  Southerland,  owned  by  the  'W^ld  Rose  Mneral  Spring  Oo. 
Its  water  has  reputed  therapeutic  properties  and  is  sold  in  small  quan- 
tities for  medicinal  use.     (See  analysis  3,  Table  30.) 

Rhine. — A  well  at  Rhine  (No.  6,  Table  29),  owned  by  the  town,  is 
150  feet  deep.  Its  curb  is  about  20  feet  above  the  level  of  ttie  railroad 
station.  Water  stands  within  30  feet  of  the  surface  but  is  lowered 
30  feet  by  pumping.     It  is  reported  to  be  muddy  in  rainy  weather. 

1  Georgia  Oed.  Survey  BuU.  15,  p.  90, 1906. 
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proxi- 
m&te 
eIeT»> 

tion 
above 

sea 
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nwnncey.. 

Jftj  Bird  Spring,  4 
miles  east  of 
GbaoDoey. 

Chestar 

Eastman. 

do 

Rhine. 


A.  B.  Steele  Lam- 

berCo. 
T.A.  McMillan 


R.J.Edingfleld. 


S.W.McOalliea 
T.  A.  McMillan . 


Feet. 
+300 


Carson  Naval  Stores 
Co.,  SavannahfOa. 

Town 

W.E.Davidson 

Town 


W.    J.    Floyd, 
SavanziahyQa. 


W.J.  Floyd , 

S.W.McCalliea.. 


1010 
1804 


(») 


357 
357 


(') 


Na  J>epQi. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed. 


Depth 

to 
other 
water- 
bearing 
beds. 


Level 

of 
water 
above 

or 
below 
surface. 


Yield 


r 


Flow. 


Pump. 


How  obtained. 


Quality. 


Fed. 
525 
15 
158 
529 
640 
150 


6 


Feet. 
300 


Feet. 


158 
520 


±100 


Feet. 

-  70 
+  8 
-109 
-115 
-100 

-  30 


Oattt. 


OaOt. 


100 
30 


Flows 

Deep-well  pump . 


10 


OasoUne  engine.. 


Analysis  2,  Table  30. 
Analysis  1,  Table  3a 


Hard. 


Na 


Use. 


Principal  water  bed. 


Geologic  horiton. 


Character. 


Remarks. 


Boiler  supply 

Drinking;       and 

bathixig. 
Domestic 


....do 

....do 

Domestic        and 
boOer  supply. 


Eocene? 

Alum  Bluff  forma- 
tion r 

Vicksburg  forma- 
tion. 


Eocene? 

do 

Chattahoochee  or 
Vicksburg  for- 
mation? 


Cavity    in   lime- 
stone. 

Sand 


8-inch  casing  to  143  fSeet.  Cost  of  weU 
$860;  cost  of  machinery,  t350.  See 
log,  p.  226. 


Clay  and  rock. 


a  Georgia  Geol.  Survey  Bull.  15,  p.  90, 1906. 

h  Elevation  12  ftet  lower  than  track  of  Wrightsvllle  Sc  TenniUe  R.  R.  at  statton. 

«  Elevation  20  feet  higher  than  track  of  Seaboard  Air  Line  Ry.  at  station. 
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Table  30. — Analyses  of  underground  waters  from  Dodge  County. 
[Parts  per  millioD.] 


DOOLY  COUNTY. 
GENERAL  FEATURES. 

Dooly  County  is  in  the  northwestern  part  of  the  Coastal  Plain  of 
Georgia,  between  Flint  and  Ocmulgee  rivers.  Vienna,  the  county 
seat,  is  56  miles  by  rail  south  of  Macon.  The  area  of  the  county  is 
397  square  miles  and  its  population  is  20,554  (census  of  1910).  Agri- 
culture is  the  chief  industry.  Lumber  and  naval  stores  are  pro- 
duced, but  these  industries  are  declining. 

TOPOQRAPHY. 

The  surface  of  Dooly  County  is  nearly  level  except  in  the  west, 
where  some  rolling  land  has  been  produced  by  the  erosion  of  small 
tributaries  of  Flint  River.  Lime  sinks  and  ponds  are  numerous. 
The  highest  part  of  the  county  is  a  belt  of  country  350  to  400  feet  above 
sea  level  extending  north  and  south  through  the  center  of  the  county 
and  forming  the  divide  between  Flint  and  Ocmulgee  rivers.  The 
Georgia  Southern  &  Florida  Railway  traverses  this  divide. 

GEOLOGY. 

The  Vicksburg  formation,  which  consists  chiefly  of  limestones  that 
weather  to  red  argillaceous  sands  containing  fragmental  beds  of  flint, 
appears  at  the  surface  over  the  greater  part  of  the  county  west  of 
the  Georgia  Southern  &  Florida  Railway  and  in  a  small  area  east  of 
that  railroad.  Its  thickness  probably  does  not  exceed  100  or  150 
feet  in  the  north  but  increases  southward.      The  formation  is  an 
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important  aquifer.  Fifty  to  100  feet  of  sands  and  clays,  of  unde- 
tennmed  age,  overlie  the  Vicksburg  formation  and  constitute  the 
surface  deposits  in  the  eastern  and  southeastern  parts  of  the  county. 

The  Vicksburg  formation  is  believed  to  be  underlain  by  limestones 
belonging  to  the  Jackson  formation,  although  this  formation  has  not 
been  certainly  identified  in  either  surface  outcrops  or  well  borings. 
Sands  and  clays  with  subordinate  interbedded  layers  of  sandstone  and 
lim^tone  belonging  to  the  Claiborne  group  of  the  Eocene  outcrop 
in  the  banks  of  Flint  River  and  extend  eastward  beneath  the  Jack- 
son formation;  these  beds  are  estimated  to  be  100  feet  or  more  in 
thickness.  The  Claiborne  group  is  probably  underlain  by  Eocene 
sands  and  clays  belonging  to  the  Wilcox  or  Midway  formations,  or  to 
both,  and  at  still  greater  depths  the  Eocene  deposits  are  underlain  by 
sands,  clays,  and  marls  of  Cretaceous  age.  At  an  unknown  depth, 
probably  between  900  and  1,200  feet,  the  Cretaceous  deposits  rest 
upon  a  basement  of  ancient  crystalline  rocks. 

AH  the  formations  described,  except  perhaps  the  surficial  sands 
and  clays,  may  be  considered  possible  sources  of  artesian  water.  The 
general  Uthologic  character  of  the  strata  is  indicated  by  the  logs  of 
weDs  at  ByromviUe  (p.  230)  and  Unadilla  (p.  231). 

WATER  RESOURCES. 
DISTRIBUTION  AND  CHABAGTER. 

WeUs  30  to  60  feet  deep  are  the  principal  source  of  water  supply  in 
the  rural  districts.  There  are  many  small  springs.  Numerous  small 
streams  aflford  abundant  water  for  stock  and  for  boilers.  Several 
weDs  range  in  depth  from  130  to  1,100  feet. 

Artesian  waters  can  be  obtained  from  the  Vicksbui^  formation,  or 
at  greater  depths  from  the  Eocene  and  the  Cretaceous  deposits. 
Flowing  wells  can  probably  be  obtained  only  on  the  lower  lands  bor- 
dering Flint  River  and  its  larger  tributaries. 

LOCAL  8XJPFLIBS. 

Vienna  (population  1,564,  census  of  1910). — The  town  of  Vienna 
owns  a  public  water-supply  system,  which  draws  800  gallons  a  min- 
ute from  ftn  artesian  well  (No.  8,  Table  31)213  feet  deep.  The  water 
is  used  for  domestic  purposes  and  for  fire  protection  and  to  some 
extent  for  boiler  supplies.  McCallie  *  mentions  a  well  at  this  place 
180  feet  deep,  in  which  the  water  rises  to  within  12  feet  of  the  sur- 
face.   Some  wells  are  30  to  60  feet  deep. 

For  the  purpose  of  determining  the  quality  of  water  from  the 
Vicksburg  formation  a  sample  from  an  artesian  well  137^  feet  deep 
(No.  9,  Table  31),  owned  by  J.  T.  McNeese,  5  miles  northwest  of 


1  Oeorgia  Oeol.  Survey  BtUL  15,  p.  96, 1908. 
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Vienna,  was  analyzed.  (See  Table  32,  analysis  3.)  The  water  is  ob- 
tained from  hard  rock  at  a  depth  of  136  feet  and  rises  to  within  1€ 
feet  of  the  surface. 

UnadiUa  (population  1,003,  census  of  1910). — At  Unadilla  tht 
public  water-supply  system  is  owned  by  the  town.  McCallie  ^  giv« 
the  following  information  regarding  the  well  (No.  7,  Table  31)  from 
which  it  draws: 

The  deep  well  at  Unadilla  was  completed  in  1896.  It  is  3^  inches  in  diameter  an(j 
189  feet  deep.  The  water  rises  to  within  80  feet  of  the  sur&M^e.  Mr.  £.  J.  Wilson,  the 
well  contractor,  has  furnished  the  following  notes: 

Log  of  toton  well  at  UnadiUa, 

Fmc 

Red,  sandy  clays  to 50 

Rock  in  the  form  of  bowlders  to 66 

Clay  to 150 

Sand  interstratified  with  hard  rock  to 189 

At  the  depth  of  150  feet  from  the  surface  the  water  used  in  washing  out  the  drill 
borings  disappeared.  This  was  accounted  for  by  the  cavernous  limestone  struck  at 
that  point.  The  only  water-bearing  stratum  occurs  near  the  bottom  of  the  well. 
Three  thousand  gallons  of  water  per  hour,  the  capacity  of  the  pump,  have  been  ob- 
tained from  this  well  without  lowering  the  static  head.  The  water,  which  contains 
hydrogen  sulphide,  is  used  for  general  domestic  purposes. 

It  is  believed  that  the  well  draws  from  the  Jackson  formation. 
An  analysis  is  given  in  Table  32  (analysis  2). 

The  Georgia  Southern  &  Florida  Railway  owns  an  artesian  well  at 
Unadilla,  the  water  from  which  is  used  in  the  boilers  of  locomotives. 

ByrommUe  (population  300,  census  of  1910). — ^The  main  source  of 
the  water  supply  of  Byromville  is  an  artesian  well  (No.  1,  Table  31) 
which  was  completed  in  1902.  The  well  is  1,100  feet  deep,  8  inches 
in  diameter  at  the  top  and  5  inches  at  the  bottom,  and  contains 
water  that  rises  to  within  16  feet  of  the  surface.  McCallie  *  gives 
the  following  log: 

>  Georgia  QeoL  Survey  BulL  15,  p.  05, 1906.  >  Idem,  pp.  96, 97. 
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Log  of  town  weU  at  Byromvilh  (No.  /,  Table  SI). 
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The  well  penetrates  all  the  Ik)cene  deposits  and  enters  the  under- 
lying Ripley  formation  of  the  Cretaceous  for  probably  several  hun- 
dred feet.  The  principal  water-bearing  bed  is  said  to  te  at  320  feet. 
An  analysis  is  given  in  Table  32  (analysis  1). 

Pinehurst  (population  451,  census  of  1910). — At  Pinehurst  an 
artesian  well  (No.  4,  Table  31)  318  feet  deep  is  the  principal  soiux^e 
of  domestic  supply.    The  water  rises  to  within  8  feet  of  the  surface. 

The  Georgia  Southern  &  Florida  Railway  Co.  owns  an  artesian 
well  at  Pinehurst  but  has  abandoned  it. 

Richwood. — Richwood  obtains  its  water  supplies  from  dug  wells 
20  to  30  feet  deep  and  from  artesian  wells.     McCallie  *  says: 

The  PiBOTOtt  Lmnber  Co.  some  years  ago  put  down  two  deep  wells  at  l&ichwood  to 
obtain  water  for  steam  and  general  domestic  purposes  [No.  5,  Table  31].  These  wells 
ire  6  inches  in  diameter  and  170  feet  deep.  The  first  water-bearing  stratum  is  said  to 
bftve  been  struck  in  the  wells  at  a  depth  of  85  or  95  feet,  but  the  main  water  supply 
nu  obtained  from  a  stratum  at  a  depth  of  from  130  to  170  feet,  from  which  the  water 
rose  to  within  40  feet  of  the  surface.  During  the  time  the  Parrott  Lumber  Co.  was 
operating  its  plant  at  Richwood  these  wells  are  reported  to  have  furnished  about 
75,000  gallons  of  water  daily.  Long  droughts  are  said  not  to  have  materially  lowered 
the  static  head  of  the  water  in  either  of  these  wells.  Hard  rock  is  reported  from  60 
feet  to  the  bottom  of  these  wells. 

A  third  well  at  Richwood  [No.  6,  Table  31],  owned  by  Mr.  H.  R.  Teal,  has  a  depth 
of  100  feet.  It  is  4  inches  in  diameter,  and  the  water  rises  to  within  about  35  feet  of 
the  surface.    Mr.  Teal  gives  the  following  record  of  his  well: 

[Log  of  well  of  H.  R.  Teal,  at  Ridiwood.] 

Feet. 

Clay  with  some  sand to    90 

Limestone to   96 

Sand,  water-bearing to  100 

1  Georgia  Geol.  Survey  Biill.  15,  pp.  94, 05, 1006. 
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Dooling. — Wells  8  to  60  feet  deep  are  the  principal  source  of 
water  for  domestic  use  at  Dooling.  In  one  artesian  well,  600  feet 
deep  (No.  2,  Table  31),  the  water  rises  to  within  a  few  feet  of  the 
surface  and  is  said  to  be  ferru^nous.  The  mouth  of  the  well  is 
about  4  feet  lower  than  the  surface  at  the  railroad  station. 

Table  Zl.— Wells  in  Dooly  County. 
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s9or 

280 


1896 
1805 


1910 


990 
3S8 
358 
412 
350 

350 


Na 


Depth. 


Diam- 
eter. 


Depth  to 
principal 
water- 
bearing 
bed. 


Level  of 
water 
below 

surface. 


Yield  per 
minute 

b7 
pump- 
ing. 


How  obtained. 


QuaUty. 


Feet. 
1,100 
000 
160 
318 
170 
100 
189 
213 
137} 


Inches. 


Feet. 
320 
600 


Feet. 
16 


CfoUt. 
3,3007 


130-170 


189 
200 
136 


Gasoline  engine. 


100 


50 

800 

13J 


Air4iftpump.. 
Force  pump... 


Analysis  1,  Table  32. 
Ferruginous. 


Analysis  2,  Table  32. 

Hard. 

Analysis  3,  Table  32. 


Na 


Use. 


Principal  water  bed. 


Oeologlo  horixon. 


Character. 


Remarks. 


Domestic  and 

manuffibcturlng. 

Domestic 


Eocene? , 

Ripley  formation?. 


Oravel. 


Domestic 

Domestic  and 

manufacturing. 

Domestic 


Eocene 

Vicksburg  forma- 
tion. 

....do 

Jackson  formation? 

Vicksburg  forma- 
tionr 

Vicksburg  forma- 
tion. 


Sand 

Hard  rock.. 


Cost  of  well,  $1,000;  cost  of  machinery, 

$500.    See  kf.  p.  231. 
Cost  of  well,  VsOO;  cost  of  machinery, 

$250. 


2  wells.    Another  water-bearing  bed 
at  a  depth  of  85  (or  95)  feet. 

See  log,  p.  231. 
Do. 

Cost  of  well,  $400;  oost  of  machinery, 
$1,500. 

3-inch  casing  to85  feet. 


a  Oeorgia  Oeol.  Survey  Bull.  15,  pp.  94-97, 1908. 
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part  of  the  county,  have  very  shallow  valleys  and  flow  sluggishly 
through  wide  swamps.  The  Dougherty  plain  west  of  Flint  River  is 
probably  225  to  260  feet  above  sea  level,  and  the  swamps  and  streams 
of  the  same  area  are  thought  to  be  175  to  200  feet  above  the  same 
datimi  plane. 

East  of  Flint  River,  except  a  narrow  area  along  the  river,  the  sur- 
face is  rolling  and  is  typical  of  the  physiographic  division  described 
in  this  report  as  the  Altamaha  upland  and  locally  known  as  the  long- 
leaf  pine  or  wire-grass  r^on.  The  general  upland  here  is  probably 
300  feet  above  sea  level.  The  surface  materials  consist  chiefly  of 
sands  and  clays  residual  from  the  Vicksburg,  Chattahoochee,  and 
Alimi  Bluff  formations. 

Flint  River  is  bordered  by  two  narrow,  nearly  level,  Pleistocene 
terrace  plains.  The  elevation  of  the  bed  of  the  river  at  the  crossing 
of  the  Central  of  Georgia  Railway  at  Albany  is  127  feet.  The  lower 
plain  lies  about  20  feet  above  the  stream  bed,  and  the  higher  plain, 
on  which  the  greater  part  of  the  city  is  located,  lies  about  60  feet 
above  the  same  datum  plane.  The  elevation  at  the  Union  Station, 
which  is  on  the  higher  plain,  is  184  feet  above  sea  level. 

QEOLOOY. 

The  Vicksbuig  formation  appears  at  the  surface  over  all  but  a  rela- 
tively small  area  in  the  eastern  part  of  the  county  and  is  an  impor- 
tant aquifer.    The  formation,  which  consists  of  150  to  200  feet  or 
more  of  white  limestones  interbedded  with  sands  and  clays,  weathers 
to  red  argillaceous  sands  and  clays  containing  fragments  of  flint. 
In  the  eastern  part  of  the  county  the  Vicksburg  formation  is  overlain 
by  the  Chattahoochee  formation,  which  consists  of  sandy  limestone 
and  calcareous  sands  and  clays,  probably  less  than  100  feet  thick, 
and  which  weathers  to  sands  and  clays  that  outcrop  in  a  belt  a  few 
miles  wide  extending  east  of  north  through  the  county.    The  Chatta- 
hoochee formation  is  overlain  by  less  than  100  feet  of  greenish-drab 
sands  and  clays  belonging  to  the  Alum  Bluff  formation,  which  out- 
crops in  a  relatively  small  area  in  the  southeast  comer  of  the  county. 
The  Vicksburg  formation  is  underlain  by  200  or  300  feet  of  Eocene 
water-bearing  sands,  clays,  and  marls,  in  interbedded,  thin,  indu- 
rated layers  which  do  not  appear  at  the  surface  within  the  coimty. 
The  Eocene  deposits  are  underlain  by  the  Ripley  formation  of  the 
Upper  Cretaceous,   which  consists   of   calcareous   and  glauconitic 
sands,  clays,  and  mark,  probably  aggregating  a  thickness  of  800 
feet  or  more  and  which  contain  water-bearing  beds.    At  Albany,  the 
Ripley  formation  is  first  encoimtered  in  wells  at  a  depth  of  500  feet, 
the  deepest  well  (1,320  feet)  probably  ending  near  the  base  of  the 
terrane.    The  Ripley  formation  is  underlain   by  undifferentiated 
deposits  of  Cretaceous  age  which,  at  an  unknown  depth,  probably 
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between  2,000  and  3,000  feet,  rest  upon  a  basement  of  ancient  crys- 
talline rocks. 

WATER  RESOUKGES. 
DISTRIBUTION  AND  CHARACTEB. 

In  lie  rural  districts  water  for  domestic  use  is  obtained  from  dug 
weDs  20  to  60  feet  deep  and  from  drilled  wells  76  to  160  feet  deep. 
The  source  of  the  water  in  both  types  of  well  is  limestone  of  the  Vicks- 
harg  formation,  which  is  cavernous  and  contains  large  quantities  of 
water.  Some  of  the  dug  wells  fail  during  times  of  drought.  Wells 
leas  than  100  feet  deep  are  apt  to  be  contaminated  from  surface 
sources. 

Deep  weDs  have  been  drilled  at  Albany,  Kioka  Place  (10  miles 
southwest  of  Albany),  Ducker  station,  Putney,  Pretoria,  and  near 
Walker  station. 

Small  seepage  springs  are  scattered  throughout  the  county  and  a 
few  limestone  springs  emit  bold  streams,  but  as  a  whole  the  springs 
are  not  important.  Blue  Spring,  the  largest  in  the  county,  is  de- 
scribed on  page  240.  The  waters  of  ponds  and  streams  are  used 
locally  for  stock  and  in  boilers. 

Artesian  water  can  be  obtained  anywhere  in  the  county  at  depths 
of  75  to  1,500  feet  or  more.  The  prospects  are  good  for  obtaining 
flows  from  Eocene  strata  on  the  terrace  plains  bordering  Flint  River 
and  in  the  valleys  of  the  small  streams  in  the  western  part  of  the 
county.  The  deeply  buried  Cretaceous  deposits  will  probably  yield 
flows  throughout  the  greater  part  of  the  county  west  of  Flint  River. 

LOCAL  BTTPFLISB. 

Albany  (population  8,190,  census  of  1910). — ^Three  artesian  wells 
famish  the  public  water  supply  at  Albany,  and  12  or  15  others  are 
owned  by  individuals  or  companies  in  and  near  the  city.  Four 
principal  artesian  water-bearing  beds  are  tapped :  The  first  is  at  depths 
of  300  feet  or  less  in  cavities  or  beds  of  sand  in  the  Vicksburg  forma- 
tion; the  second  is  between  the  depths  660  and  710  feet,  probably  in 
the  Ripley  formation;  the  third  is  between  the  depths  840  and  900 
feet  in  the  Ripley  formation;  the  fourth  is  between  the  depths  1,310 
and  1,320  feet  in  the  Upper  Cretaceous  and  probably  in  the  Ripley 
formation.  The  municipal  weUs  are  at  the  pumping  station,  218-222 
North  Street,  where  the  elevation  above  Flint  River  is  estimated  to 
be  60  feet.  Well  No.  1  is  750  feet  deep,  well  No.  2  is  1,320  feet 
deep,  and  well  No.  3  is  940  feet  deep.  Originally  all  three  wells 
flowed  but  now  only  No.  2  does  so.  Nos.  1  and  3  are  pumped  by  air 
Kft,  each  yielding  450  gallons  per  minute.  In  well  No.  1  the  water 
is  lowered  90  feet  by  continuous  pumping,  and  as  the  well  is  old  it  is 
thought  that  some  water  is  lost  through  leaks  in  the  casing. 
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The  following  log  of  city  well  No.  2  was  furnished  by  C.  W.  Tift.* 
The  attempted  correlations  are  based  on  the  fossils  obtained  from  the 
well  and  determined,  except  as  otherwise  indicated,  by  T.  W.  Vaughan. 

Log  of  city  artenan  well  No.  f ,  Albany  (No.  f ,  Table  S3). 

Tertiary:  Feet. 

Red  clay 0-      20 

Light-colored  clay 20-      23 

Coarse  sand  (Vicksburg) 23-      25 

Light-colored  clay  and  coarse  quartz  sand 25-      35 

Limestone,  Orbitoidee  sp.  at  150  feet,  and  from  190  to  200  feet 35-200 

Gray  limestone,  Orbitoides  sp.,  echinoid,  Bryozoa,  Terebratulina 
lachryma  Morton  (identified  by  W.  H.  Dall),  some  shale  from  230 

to  240feet 200-    280 

Gray  sand  with  comminuted  shells  (Ostrea) 280-    285 

Some  shale,  coarse  sand,  shelb,  and  sharks'  teeth  at 311 

Hard  layer,  Ostrea  divaricata  Lea 318-    320 

Ostrea  divaricata  Lea  at 330 

Ostrea  alabamiensis  Lea  at 340 

Shale  or  marl,  water  vein  at 350 

Ostrea  divaricata  Lea  and  Ostrea  alabamienms  Lea  at 363 

Bed  of  lignite  at 367 

Bed  of  lignite  at 400 

Sand 400-    470 

Stiff  blue  clay,  echinoid  spines,  Lamna  sp.  (teeth) 470-    475 

stiff  blue  clay 475-    480 

Hard  gray  sandstone 485-    488 

Upper  Cretaceous,  Ripley  formation: 

Ostrea  sp.  and -Bxo^yra  co«fato  Say  (?) 500-    510 

Pyrite  and  small  oysters  at 520 

Greensands  and  greenish  micaceous  shales 530-    540 

Gray  sands  with  black  particles  at 600 

Water-bearing  horizon,  limestone,  with  pieces  of  hard  gray  sandstone 

between  785  and  790  feet 690-    790 

Hard  rock 790-    800 

Clay  shales,  white  limestone  between  835  and  840  feet 800-    850 

Limestone,  shales,  etc;  at  880  feet  limestone  or  calcareous  sand,  also 

light-gray  micaceous  sand 850-    890 

Grayish  sand,  calcareous  fragments,  hard  black  pieces  of  pebbles, 
Ostrea  sp.,  Anomia  argentaria  Morton.  [Oryphxa  vesicularis  La- 
marck (young)]  at  890  feet;  water-bearing,  micaceous  sandstone 

between  920  and  930  feet 890-    940 

Blue  micaceous  clay  at  950  feet,  thick-shelled  oyster,  Gryphsea  sp., 
the  same  also  at  1,080  feet;  at  1,100  feet  gray  sand  with  Ostrea  svJb- 

spatulata  Forbes,  Exogyra  costata  Say 940-1, 100 

Stiff  blue  clay,  micaceous  sandstone,  Ostrea  cretacea  Morton  (?) 1, 100-1, 200 

Very  stiff  blue  clay  at  1,255  feet,  streaks  of  sand  and  shells,  a  small 

flow  of  water;  from  1,240  to  1,260,  soft  shiny  blue  clay 1, 200-1, 260 

Marl,  gray  sand,  sandstone  lumps,  shells 1, 260-1, 270 

Gray  and  black  sand,  sandstone  lumps 1, 270-1, 310 

Black,  irregular,  water- worn  pebbles,  with  hard  crystalline  fracture; 
coarse  and  fine  quartz  sand,  shells,  decayed  wood,  fourth  water- 
bearing stratimi;  50  gallons  i)er  minute 1, 310-1, 315 

Well  ends  in  quartz  sand  at 1, 320 

1  Georgia  Geol.  Bvirvey  Bull.  16,  pp.  98, 99, 1908. 

Digitized  by  CjOOQ  IC 


DOUGHEBTY  COUNTY. 


237 


A  sample  of  material  taken  from  1,300  to  1,315  feet  in  the  well 
just  described  consists  of  light-gray,  medium-grained  very  micaceous 
(muscovite)  sand,  with  nimieroiis  fragments  of  dark  irregular  glau- 
conitic  sandstone,  some  partly  water  worn;  several  angular  fragments 
of  gray  calcareous  sandstone;  nimierous  fragments  of  lignite  and 
shells  of  invertebrates.  The  following  species  were  identified  by  Mr. 
Stephenson: 


Vennes: 

Hamulus  major  Gabb. 
MoUusooidea: 

Fragment  of  poorly  preserved  Bryo- 


MoUusca: 

Ostrea  larva  Lamarck. 
Ostrea  sp.  (irregular  form). 
Gryphaea  vomer  (Morton). 
Exogyra  ponderosa  Roemer. 
Pec  ten  quinquecostatus  (Sowerby). 
Plicatula  sp. 

Fragments  of  undetermined  gastro- 
pods and  pelecypods. 

In  terms  of  the  Chattahoochee  River  section  the  fossils  listed 
indicate  that  the  containing  strata  correspond  in  position  to  beds  low 
in  the  Ripley  formation. 

A  pubUc  flowing  well  known  as  the  Coffey  well,  not  connected  with 
the  pmnping  station,  is  at  201  Commerce  Street.  It  was  originally 
715  feet  deep  but  was  later  drilled  to  a  depth  of  840  feet.  The  water 
is  used  for  drinking  and  domestic  purposes.  It  rises  10  feet  above  the 
surface  and  flows  40  gallons  a  minute.  It  is  soft,  clear,  and  palatable 
but  emits  an  odor  of  hydrogen  sidphide.  (See  analysis  3,  Table  34.) 
According  to  Mr.  Tift  the  water  comes  from  a  stratum  tapped  at  the 
bottom  of  the  well  and  is  therefore  from  the  Ripley  formation. 

Spencer  ^  gives  the  following  data  concerning  a  well  at  Albany 
(name  of  owner  not  stated): 

Several  wells  have  been  sunk  at  Albany  and  flowing  water  has  been  obtained.  The 
record  of  one  of  these  was  furnished  by  Mr.  Charles  Tift,  and  also  samples  of  borings 
from  several  depths.  This  well  has  an  elevation  of  about  20  feet  above  the  railway 
station: 

[Log  of  well  at  Albany  (No.  7,  Table  SS).] 

Feet. 

Surface  soil  and  red  clay  to 23 

Light  clay,  white  sand,  colored  clays,  and  white  lime  rock  to 55 

Flinty  rock  to 60 

Limestone  with  clay  seams  to 315 

Thick  rock  to 319 

Quicksand  with  a  rocky  stratum  at  440  feet,  and  lignite  just  above 

rock,  to 480 

Black  sand — ^thin  layer. 

Blue  marl  strata  to 678 

Porous  water-bearing  beds  to 732 

^Spencer,  J.  W.,  Georgia  Geol.  Survey  First  Rept.  ProRresa,  pp.  75-77, 1891. 
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Samples  were  taken  and  examined  aa  follows:  Marl  at  26  feet;  limeetone  at  40  feet; 
oolitic  or  coral  sand  from  110  to  115  feet;  a  lime  rock,  5  feet  thick,  at  160;  gray  rotten 
limestone  from  180  to  200;  shell  rock  at  310;  shell  marl  at  315  to  320;  lignite  at  340; 
coaree  quartz  sand  with  chips  of  gray  limestone,  350;  shell  limestone,  360;  clean 
sharp  white  sand  in  different  beds  between  360  and  425;  lignite  at  440;  green,  slightly 
calcareous  fine  sand,  with  a  little  clay  between,  485  and  678;  a  water-bearing  coarse 
quartz  sand,  with  calcareous  particles,  at  660. 

Through  T.  W.  Vaughan  Mr.  C.  W.  Tift  has  also  furnished  what 
seems  to  be  another  log  of  the  same  well  (No.  7,  Table  33) : 

Log  of  well  owned  by  NeUon  Tift,  Albany  (No.  7,  Table  SS). 


Thick- 


Depth. 


Surfaoetofl 

Red  clay 

Cocuw  whit«  sand 

Black  and  brown  clays 

White  Ume«tone 

Flinty  rock 

Limestone  with  interbedded  seams  of  clay 

Hard  rock 

Quarts  sand  with  several  harder  layers  in  upper  20  feet;  shells  at  225  feet;  thin,  hard 

layer  at  440  feet 

Blue  marl;  layer  of  black  sand  6  feet  below  top 

Porous  layer  of  shells  and  gravel 


2 

Feti. 
3 

23 

25 

5 

30 

10 

40 

15 

55 

6 

60 

256 

316 

4 

320 

IflO 

480 

198 

«78 

54 

732 

Mr.  Tift  has  furnished  the  following  information  concerning  the 
artesian  well  at  the  ice  factory  of  the  Atlantic  Ice  &  Coal  Co. :  The  well 
was  bored  in  1885  and  is  710  feet  deep;  it  was  recased  to  660  feet  in 
1901.  At  a  depth  of  320  feet  water  was  encountered,  which  rose  to 
within  42  feet  of  the  surface  and  this  static  head  was  maintained  until 
the  water-bearing  stratum  at  660  feet  was  reached,  when  the  static 
head  rose  to  26  feet  above  the  surface.  The  amount  of  the  flow  has 
since  greatly  decreased  and  the  static  head  is  thought  to  have  been 
affected  by  a  well  708  feet  deep,  completed  in  1910,  at  the  Albany 
Cotton  Mills,  a  mile  north  of  the  ice  factory.  The  principal  water- 
bearing stratum  in  the  Albany  Cotton  Mills  well  is  between  the 
depths  of  680  and  708  feet. 

Log  of  well  ovmed  by  the  Atlantic  Ice  &  Coal  Co,  (No.  6 ^  Table  S3), 


Thick- 
ness. 

Depth. 

Feet. 

/l«r. 

30 

30 

80 

110 

7 

117 

33 

150 

150 

300 

20 

320 

112 

432 

228 

660 

50 

710 

Bed  clay 

Limestone 

Band 

Limestone  with  layers  of  sand 

Limestone  with  clay  seams 

Shell  marl,  oyster  shelb 

Pure  quart£  sand 

Principally  blue  marl  (calcareous  dav)  flow  begins. 
Porous  cellular  water-bearing  rock,  Imieetone 
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Eoka  Place. — ^A  725-foot  flowing  well  (No.  8,  Table  33)  known  as 
the  Williams  irrigation  well,  located  at  Kioka  Place  (10  miles  south- 
west of  Albany),  is  owned  by  Mr.  John  P.  Fort,  of  Albany.  The  well 
was  completed  in  1911  and  is  used  for  the  irrigation  of  14  acres  of  land 
planted  to  onions,  com,  and  cotton.  It  yields  40,000  gallons  of  water 
a  day,  which  is  stored  for  distribution  in  an  earthen  reservoir  holding 
400,000  gallons.  Mr.  Fort  states  that  the  returns  on  the  14  acres  have 
be@i  exceptionally  large,  the  yield  of  com  being  estimated  at  200 
bushels  per  acre,  and  he  thus  demonstrates  the  possibiUties  of  irri- 
gation in  the  areas  of  flowing  wells  in  Georgia.  Mr.  Fort  has 
furnished  the  following  log,  which  is  a  carefully  prepared  record  of  the 
materials  penetrated  as  drilling  progressed: 

Log  of  Williams  trngation  well  at  Kioka  Place,  10  miles  southwest  of  Albany  (No.  8, 

Table  Af). 
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fiiad  and  soft  Mndstone 

Vflry  hard  rock. 
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BhMBttrL 
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Hmlaazidstoae 

iDesncnand 

Sod,  marl,  ftiul  rock. 

Saad  and  rock,  water  bearing;  flows  2  gallons  a  minute 

tedttooe,  marl,  and  rock,  water  bearmg 

Wkiia  milky  rock;  at  this  depth  the  water  flows  6  eallons  a  minute 

Hsd  white  mflky  rock,  water  bearing;  flows  15  gaflons  a  minute. 

^K^itenayish  rock,  water  bearing;  flows  20  gallons  a  minute. 

Gnjisfi  aaodstooe  with  btack  grafais  and  shells,  poorly  water  bearing;  water  flows  25 

pin*ii»  a  minute 

GrayMk  rock  and  indurated  blue  marl,  water  bearing;  water  flows  50  gallons  a  minute. . . 
^iriridk,  water-bearing  rock  and  indurated  blue  man;  water  flows  00  gallons  a  minute.. , 
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A  6-inch  casing  extends  to  80  feet;  4^inch  casing  to  277  feet;  3^ 
inch  casing  to  120  feet  and  from  371  to  444  feet;  2^inch  casing 
from  120  to  600  feet. 

Hie  weU  starts  in  the  Vicksburg  formation  and  probably  pene- 
trates that  terrane  to  at  least  152  feet,  beyond  which  to  725  feet 
it  probably  penetrates  Eocene  strata  doubtless  belonging  to  several 
fonnations.  However,  it  may  enter  the  upper  part  of  the  Ripley 
formation  of  the  Upper  Cretaceous. 
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Thicker  staiion, — The  first  flowing  well  in  Georgia  was  drilled  near 
Ducker  station,  16  miles  west  of  Albany,  by  J.  P.  Fort,  in  1881.  It 
is  547  feet  deep  and  flows  10  feet  above  the  surface.  Spencer^ 
gives  the  following  log: 

Log  of  well  of  John  P.  Fart  at  Ducker  station  {No.  9,  Table  SS). 


A  few  feet  of  surface  clay,  followed  by  limestone  bowlders 

Limestone  with  silicified  layers  containing  shells  afid  traversed  by  subtamiMAnctnUBS. 

B 1  ue  ma  r  1  ( c  1  a y  ? ) , 

Shell  rock,  siind  rock,  and  marl  (clay):  water  rose  to  within  14  leet  of  surfioe 
Sand,  tinted  blue;  layer  of  very  fine  white  sand  at  370  feet,  below  which 

w it h  shell  fragments  and  sharks'  teeth 

lilue  clay  an«j  siind  rock  in  alternate  layers , 

Blue  clay  with  soft  sand  rock  to  (lowing  water 

Sand  and  clay,  forming  water-bearing  stratum 

liard  rock  (thickness  not  reported) 


n 


no 

410 
490 
SO 
547 


At  Ducker  station  artesian  water  has  recently  been  used  for 
irrigation. 

Putney, — From  Putney  (Hardaway  station),  on  the  Atlantic 
Coast  Line  Railroad  just  east  of  Flint  River,  8  miles  south  of  Albany, 
one  well  owned  by  F.  F.  Putney  has  been  reported.  The  depth  of 
the  well  is  about  315  feet,  and  the  water  in  it  rises  to  within  50  feet 
of  the  surface.  It  is  probable  that  by  deeper  drilling  flowing  wells 
can  be  obtained  at  this  place,  for  the  elevation  is  only  183  feet  above 
sea  level. 

Pretoria  (population  369,  census  of  1910). — At  Pretoria  two 
artesian  wells  supply  the  village  with  water  for  all  purposes.  One 
well  is  650  feet  deep  and  flows,  the  static  head  being  12  feet  above 
the  surface.  The  other  well  is  350  feet  deep  and  does  not  flow. 
The  water  is  distributed  from  a  tank. 

Blue  Spring, — Blue  Spring,  4  miles  south  of  Albany,  on  the  east 
aide  of  Flint  River,  and  about  300  yards  back  from  the  river  bank, 
is  beUeved  to  be  the  largest  spring  in  the  State.  (See  PL  XX,  A.) 
Discharge  measurements  made  at  different  times '  show  yields 
ranging  from  26.4  to  135  second-feet,  or  approximately  18,000,000 
to  87,000,000  gallons  every  24  hours.  The  water,  which  rises  imder 
considerable  pressure  from  several  small  openings  in  limestone  of 
the  Vicksburg  formation  and  has  a  faint  bluish  tinge,  is  very  clear 
and  is  said  to  remain  clear,  although  the  supply  varies  with  the 
rainfall.  The  main  spring  is  20  or  30  feet  deep,  and  the  temperature 
of  the  water  is  69"^  F.  An  analysis  of  the  water  is  given  in  Table  34 
(analysis  5).     The  water  is  used  locally  for  drinking. 

» Spencer,  J.  W.,  Georgia  Oeol.  Survey  First  Rept.  Progress,  p.  77, 1891. 

2  Hall,  B.  M.  and  M.  R.,  Water  resources  of  Georgia:  U.  S.  Geol.  Survey  Water-Supply  Paper  197,  p.3»i 
1907. 
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A.     STREAM  FLOWING  FROM  BLUE  SPRING.  4  MILES  SOUTH  OF  ALBANY,  DOUGHERTY  COUNTY. 
Yields  more  than  18,000,000  gallons  a  day.     Photograph  by  S.  W.  McCallie. 


B.     PUBLIC  FOUNTAIN  AT  AMERICUS.  SUMTER  COUNTY. 
Photograph  by  S.  W.  McCaliie. 
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Xa 


Owner. 


DrOter. 


Aathority. 


Data 
oom- 
ptoted. 


pitucl- 


tkm 

above 

sea 

leveL 


Albiny(w8llNo.lat 
Minipfaig  gtathiD). 

IA(b«i7(weUNa3at 

i  Dompbig  statioo). 

AniHiy(iriUNo.3at 
pnmnbiK  statioo). 

Albanj,  2Q1  Cocn- 
mcree  Btraet.  1} 
milet  north  of  city 
vit€r«appl7  plant. 

Albiny 

....do 


Citj... 

}....do. 
..do. 

..do. 


E.  F.Joyce.... 
C.  B.  Edwards. 


C.  W.  Tift. 
.....do 


a  E.Edwards  and 

C.  W.  Tift. 
ClCOai^ 


Kioka  Place,  10  rnOes 
soathwast  of  Al- 
bany. 

Dockv  station 

Podwy  (Hardaway 
statfcn). 

Pretoria.. 

....do 

....do 


Albany  Cotton  Mflb. 
/Atlantic  Ice  A  Coal 
i   Ca 

Nelson  Tift 

John  P.  Fort 


H.B.  Matthews. 


C.  W.  Tift. 
Owner 


M.  A.  Jarrard. 

C.W.Tift 

do 

Own« 


....do 

F.  F.  Putney. 


8.W.HoCaUle«. 
....do 


1M2 

1904- 
1900 
1907 

1908 


1010 

/  1885» 

\  1901 

1886 

1011 


1881 


Ftet. 
184 

184 
184 

210 


183 


WaOur    station    (1 
mOe  north  oO- 


Bed  Cy^pnts  Lom- 
H.  J.Ltfnar 


W.  A.  Bierman. 

....do 

8.W.McCalliea 

....do 


1902 


Na 


Depth. 


Diam- 
eter. 


Depth 

to 

prln- 

c^l 

wafers 

bearing 

bed 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
water 
above 

or 
below 
surftioe. 


Yield 


r 


Flow. 


Pump. 


How  obtained. 


Quality. 


Ftei. 
750 


2:  Lao 


MO 
810 
708 
710 
732 
725 
5f7 
S15 
390 
6S0 
» 
146 


/•cfttft. 
10 

12 

10 
6 


Feet. 

m 

ooo-ni 


Feet. 


^ 


300 

|840-«)0 

1,320 


660-708 


678 
500-725 


180 
320 


Fert. 
+10 

+20 

+  8 
+10 


GoUe. 


GattM. 
450 


+26 


126 

80 
40 
100 


Air-lift  pump. 
Flows 


450 


105 


Air4iftpamp. 

Flows 

do 

do 


580-58ST 


375 


+10 
-60 
-16 
+12 


.do., 
.do. 
.do. 


rAnalyses  1,  2,  Table 
I    34. 


Analysis  3,  Table  34. 
Analysis  4,  Table  34. 
Soft. 


36 


-36 


Flows.. 
.....do. 


Slightly 
Do. 

Sulphurous. 


a  Georgia  Oeol.  Survey  BulL  15,  pp.  1O1-108, 1906. 
3841S*.W8P  d41— 16 ^16 
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Table  dZ.^WelU  in  Dougherty  Ctmnty— Continued. 


Na 

Use. 

PriDO^IMl  wattf  bod. 

RemarlB. 

Oeolosio  horison. 

Character. 

1 
2 
3 

4 

Municipal  supply. 

do 

do 

Domestic 

Riplsyformatioo.. 

do 

do 

do 

Porous  sandstooe. 

ICMnch  casing  to  060  feet. 

Cased toTaoO feet.    Seek«.p.2». 

8-inch  casfag  to  710  feet.    Costofwen, 

$4  noo. 
"Coffey"  welL 
Sfinch  casing  to  480  feet, 
doed  to  OOOfeet.    See  log,  p.  238. 
See  logs,  pp.  237, 238. 
Cost  of  weU,  12,500.    Caring  sand  has 

6 

do 

do 

do 

Whita,  porous  rock 

7 

do 

Oravel  and  shells.. 
Sand,    limestone, 
and  mart 

8 

Irrigfttioo 

Eocene 

9 

do 

Midway      form*. 

tknT 
Vicksbuig  fonna. 

lion. 
EoceneT 

reduced  yield  from  00  to  S>  gallons  a 
minuta.    See  log,  p.  239. 
See  log,  p.  240. 

10 

11 

Domestic 

12 

do 

do 

13 

Eocene 

14 

Vicksburg  forma- 
tion. 

Table  34. — Analyses  of  underground  waters  from  Dougherty  County. 
[Parts  per  miUion.] 


No. 


Date  of 
collection. 


Source. 


Location. 


Principal  water- 
bearing stratum. 


Depth. 


Analyst. 


June  10,1911 

Apr.    1, 1911 
....do 


City  weU  No.  2. 
do. 


""Coffey"   weU; 

now  owned  by 

the  city. 
Well  of  Atlantic 

Ice  A  Coal  Co. 
Bhie  Spring 


Albany, 
do. 


Albany,  201  Com- 
Street. 


Ripley     forma- 
do. 


do... 


Albany.. 

Albany, 
south. 


....do 

Vicksburg    for- 


FeH. 
000-710 


1,820 
840 


000-710 
20-30 


H.C.White,* 
Edgar  ETerhart.« 


Do. 
Do. 


r 


I 


I 


Remarics. 


9.3  62.0  40 


14 


61.8 


4.0 
1.0 
.4 


4.3 


5.0^ 
13 
49 


1.9 


1.8 


3.0 
0.8 
2.4 


140 


403 


60 
41 
3.8 

I 


29670 


7.0 
.0 
.0 


100 
178 

178 


7.1 
1.4 


25 

14 

2.  a 


a2     3.0 


7.8 


.4 

1.2 

1.5 


00 


4.0 
3.5 
3.5 


100 
1,150 


174 
193 
139 


From  water-bearing  strstom 
at  000-710  feet.  No.  2,  Table 
33. 

From  water-bearing  strstom 
at  1,320  feet.  No.  2,  Table 
33.    A  trace  of  PO4. 

No.  4,  Table  33. 

No.  0,  Table  33. 


a  Georgia  Oeol.  Survey  Bull.  15,  pp.  99-100, 1906. 
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BABLY  COUNTY. 
GENERAL  FEATUBES. 

Early  County  is  in  the  southwestern  part  of  the  Coastal  Plain  of 
Georgia^  adjacent  to  Alabama.  Its  area  is  524  square  miles  and  its 
population  18,122  (census  of  1910).  Cotton,  com,  limiber,  and  naval 
stores  are  the  chief  products. 

TOPOGRAPHT. 

The  county  presents  two  types  of  topography.  The  eastern  three- 
fourths  falls  within  the  physiographic  division  known  as  the  Dough- 
erty plain;  its  siu^ace  is  nearly  level  to  gently  undulating,  streams  are 
few  in  number  and  flow  through  wide  swampy  bottoms,  and  it  has 
many  cypress  ponds.  The  Dougherty  plain,  which  is  approximately 
coextensive  with  the  sm^ace  occurrence  of  the  Vicksburg  formation, 
is  well  developed  in  the  adjoining  counties  of  Calhoim,  Baker,  Miller, 
and  Decatur. 

In  the  western  part  of  the  county,  and  particularly  in  the  north- 
west, the  surface  is  hilly.  Chattahoochee  River,  which  forms  the 
western  boimdary,  has  cut  its  valley  150  to  200  feet  lower  than  the 
general  upland.  Small  tributary  streams,  which  enter  from  the  east, 
have  cut  deep  narrow  valleys,  thus  producing  a  broken  topography 
which  extends  6  to  6  miles  back  from  the  river. 

Chattahoochee  River  is  bordered  by  two  Pleistocene  terraces;  the 
lower  (Satilla  plain)  is  nearly  level,  is  about  one-half  mile  wide,  and 
lies  about  40  feet  above  the  river;  the  upper  (Okefenokee  plain)  lies 
about  100  feet  above  the  river  and  is  not  so  well  preserved  as  the 
lower.  Unlike  the  other  large  rivers  of  the  Coastal  Plain  of  Georgia 
the  Chattahoochee  is  bordered  by  few  swamps. 

At  the  station  of  the  United  States  Weather  Bureau  at  Blakely  the 
elevation  is  300  feet  above  sea  level.  Exact  determinations  of  level 
have  not  been  made  elsewhere  in  the  county,  but  it  is  probable  that 
the  greater  part  of  the  area  is  less  than  300  feet  above  sea  level. 

GEOLOGY. 

The  Vicksburg  formation  outcrops  in  an  area  approximately  coex- 
tensive with  that  of  the  Dougherty  plain.  It  consists  of  interbedded 
limestones  and  sands  which  weather  to  red  or  mottled  argillaceous 
sands  and  clays  containing  masses  of  flint.  The  imweathered  lime- 
stones generally  Ue  60  feet  or  less  below  the  surface  and  outcrop  at  a 
few  places.  The  thickness  of  the  formation  is  believed  to  be  75  to 
150  feet  in  the  north,  but  it  increases  to  the  east  and  south  and 
probably  reaches  a  maximimi  of  250  or  300  feet.  The  formation  is 
m  important  aquifer. 
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The  Jackson  f ormation,  which  consists  principally  of  soft  limestones 
of  relatively  small  thickness,  miderUes  the  Vicksbnrg  formation  and 
in  the  southwest  outcrops  in  a  small  area  bordering  Chattahoochee 
River.  The  Jackson  formation,  and  the  Vicksburg  where  the  Jackson 
is  absent;  is  underlain  by  the  Claiborne  group  of  the  Eocene.  The 
Claiborne  group  consists  of  200  to  250  feet  of  sandy  marls  with  subor- 
dinate thin  interbedded  layers  of  hard  sandy  limestone  and  glau- 
conitic  calcareous  sandstone  overlain  by  red  and  varicolored  sands 
with  subordinate  thin  interbedded  layers  of  clay.  These  beds  imme- 
diately underUe  the  surface  in  the  western  part  of  the  county  and  are 
well  exposed  in  the  bluffs  of  Chattahoochee  River.  They  probably 
include  representatives  of  the  McBean  formation  and  the  Barnwell 
sand,  into  which  the  group  has  been  subdivided  elsewhere  in  the  State. 
The  group  contains  water-bearing  beds. 

The  Claiborne  group  is  underlain  by  an  undetermined  thickness  of 
undifferentiated  Eocene  deposits  which  do  not  reach  the  surface 
within  the  county.  The  Eocene  is  underlain  by  800  or  900  feet  of 
more  or  less  calcareous  and  glauconitic  sands,  clays,  and  marls  that 
contain  water-bearing  beds  and  are  referable  to  the  Ripley  formation 
of  the  Upper  Cretaceous.  In  the  deep  well  at  Blakely  fossils  of 
Ripley  age  were  first  encountered  at  a  depth  of  500  feet.  The  Ripley 
formation  is  imderlain  by  undifferentiated  Cretaceous  deposits  of 
unknown  thickness,  and  at  some  undetermined  depth,  probably 
between  2,000  and  3,000  feet,  the  Cretaceous  deposits  rest  upon  a 
basement  of  ancient  crystalline  rocks. 

WATER  RESOURCES. 

DISTRIBUTION  AND  CHARACTEB. 

Water  for  domestic  use  is  suppUed  chiefly  by  dug  and  bored  weUs 
20  to  75  feet  deep.  In  the  western  part  of  the  county  bored  weUs 
should  be  preferred  to  dug  wells,  for  if  properly  cased  they  are  less 
likely  to  be  contaminated  by  surface  water. 

Small  springs  are  scattered  throughout  the  county  and  are  a  source 
of  domestic  supply.  Cedar  Spring,  one-half  mile  east  of  Cedar  Springs 
post  office,  is  reported  to  yield  about  80  gallons  a  minute  of  soft  water, 
which  is  used  for  general  domestic  purposes  and  in  the  condensers  at 
a  turpentine  distillery. 

Artesian  water  can  probably  be  obtained  anywhere  in  the  county. 
Water-bearing  beds  occur  in  the  Vicksburg  formation  and  also  in  the 
underlying  Eocene  and  Cretaceous  sands  and  marls.  Waters  from  the 
Cretaceous  deposits  are  apt  to  be  softer  than  those  from  the  Vicks- 
biu-g  formation. 

In  wells  on  the  lowest  terrace  bordering  Chattahoochee  River 
waters  from  Eocene  or  Cretaceous  strata  will  probably  flow.     This  is 
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probably  true  also  of  wells  600  feet  or  more  in  depth  in  the  valleys  of 
some  of  the  larger  creeks,  although  this  remains  to  be  tested. 

LOCAL  8UPPLIK8. 

BlaJcely  (population  1,838,  census  of  1910). — ^Blakely  owns  a  muni- 
cipal water-supply  system  and  obtains  water  from  a  weU  812  feet  deep 
(No.  3,  Table  35).  T.  W.  Vaughan  obtained  notes  and  well  borings 
from  the  driller,  S.  S.  Chandler,  from  which  the  following  description 
and  partial  log  were  prepared : 

The  well  was  completed  in  1902  at  a  cost  of  $3,000;  the  diameter 
at  the  top  is  10  inches  and  at  the  bottom  6  inches.  Water-bearing 
beds  were  encountered  at  depths  of  250,  570,  and  812  feet.  The 
mmiicipal  supply  is  taken  from  the  812-foot  level,  the  water  from 
which  rises  to  within  19  feet  of  the  surface  and  is  not  lowered  per- 
ceptibly when  pumped  290  gallons  a  minute. 

Partial  log  o/Umn  well  at  Blakely  {No.  S,  Table  SS). 


Thick- 

DMS. 

Depth. 

Feet. 

Feet. 

10 

10 

10 

20 

10 

SO 

10 

40 

10 

fiO 

20 

70 

70 

140 

20 

leo 

125 

285 

5 

290 

200 

400 

10 

600 

10 

510 

70 

580 

Bed  sndy  db^y 

Cosneenyishaaiid 

Corns  Iwit-ydkywlsh  nnd. 

Tdkm^cherty  limestone  (Vicksborg) 

TeUowidi  or  grayish  sendstone 

LighUM>k)red,  almost  white,  calcareous  sandstone , 

Cnijr  sands,  darker  at  bottom 

Oreen&di  nnds,  with  Offroi  tfitnrka/a  Lea , 

Ftesrty  sand,  hard  ledge  at  bottom,  water  bearing  at  a  depth  of  250  feet , 

Finesaad;  some  clay , 

Blni^elay 

Qnrtx  sand,  with  glaoconlte 

Hard  sandstone,  with  glanconlte.    Two  oysters,  apparently  Orypheca  np.  and  Exogyra 

eMtatoSay  (Ripley  fbrmation) 

GrsTidk  or  ntnishsaiids,  water  bearing  at  a  dieqpth  of  670  feet 


From  580  feet  to  thlB  bottom  of  the  well  the  beds  encountered  are 
said  to  have  been  Ihnestones  interstratified  with  sands  and  clays,  the 
water-bearing  bed  at  812  feet  being  a  coarse  sand.  Fossils  of  Ripley 
(Cretaceous)  age  were  identified  from  the  sandstone  at  500  to  510  feet. 
An  analysis  is  given  in  Table  36  (analysis  1). 

An  artesian  well  (No.  4,  Table  35)  owned  by  the  Callahan-Powell 
Co.,  6}  miles  east  of  Blakely,  is  485  feet  deep  and  contains  water  that 
rises  to  within  50  feet  of  the  surface.  The  elevation  of  the  well  above 
sea  level  is  reported  to  be  250  feet.  The  water-bearing  bed  is  proba- 
bly in  the  Midway  formation  of  the  Eocene.  An  analysis  of  the  water 
is  given  in  Table  36  (analysis  2). 

Damascus. — Damascus  obtains  water  for  domestic  use  chiefly  from 
wells  20  to  60  feet  deep.  The  deeper  wells  yield  hard  water  and  prob- 
ably reach  the  imweathered  limestone  of  the  Vicksburg  formation. 
Notes  on  a  deep  well  (No.  6,  Table  35)  at  this  place  are  given  by 
McCallie.' 

1  Georgia  Geol.  Survey  Boll.  15,  p.  107, 1908. 
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Mr.  C.  C.  Green's  well  at  Damascua  ia  2  incheB  in  diameter  and  547  feet  deep.  Con- 
siderable hard  rock  is  reported  in  this  well,  but  the  exact  thickness  and  character  of 
the  various  formations  were  not  ascertained.  Two  water-bearing  strata  were  struck 
in  the  well,  one  at  200  and  the  other  at  547  feet.  Water  from  the  former  rises  to  within 
20  feet  of  the  surface,  and  from  the  latter  to  within  7  feet  of  the  surface.  Both  strata 
are  said  to  furnish  a  good  supply  of  water. 

Cawaris  station}— The  following  log  of  a  well  (No.  5,  Table  35)  120 
feet  deep  at  Cowarts  station  has  been  furnished  by  W.  R.  Carter,  the 
owner. 

Log  of  W.  R,  Carter' 9  well,  Covxxrts  station  (No,5y  Table  S5). 


Thick- 
ness. 

Depth. 

Reddish  clay '. 

Feet. 

SO 

2 

88 

FetL 

30 

Sand 

32 

Limestone;  water  from  7-foot  cavity  struck  at  depth  of  113  feet,  rose  immediately  to 
within  27  feet  of  the  surface ; 

120 

Other  localities, — ^A  well  (No.  1,  Table  35)  on  the  plantation  of  H.  G. 
Smith,  6  miles  west  of  Arlington,  is  160  feet  deep.  The  principal 
water-bearing  bed  is  limestone  at  160  feet.  The  water  rises  to  within 
12  feet  of  the  surface  and  is  used  for  general  domestic  purposes. 

A  well  (No.  2,  Table  35)  on  the  plantation  of  James  Johnson,  3 
miles  south  of  Arlington,  is  360  feet  deep  and  2^  inches  in  diameter. 
According  to  the  driller  it  penetrated  little  hard  rock.  The  well 
yields  an  abundance  of  water  sufficient  for  the  needs  of  a  large  planta- 
tion. 

At  Saffold,  in  the  southwestern  part  of  the  coimty,  nonflowing 
wells  from  350  to  490  feet  deep  are  reported. 

Table  36. — WelU  in  Early  County. 


No. 

LooaUon. 

Owner. 

Drflkr. 

Authority. 

Date 

com- 

pleted. 

proxi- 
mate 
eleva- 
tion 
above 

1 
? 

Arlington,    6    miles 

west  of. 
Arlington.    3    miles 

south  of. 
Blakely 

H.O.Smith 

James  Johnson 

Town 

J.  G.  Chason 

M.A.Jarrard.... 
S.  8.  Chandler... 

J.  G.  Chason 

M.  A.  Jarrard.     . 

1910 

Feet. 
(•) 

3 

8.8.Chandler6... 
W.  A.  Kitchen.... 

S.W.McCallieb.. 

....  do 

1902 
1903 

1897 

300 

4 

Blakely,6imUeseast 

of. 
Cowarts  station 

(Kara). 
Damasctjs 

Callahan-Powell  Co. . 

2S0 

5 

W.R.Carter 

A 

C.  C.  Green .... 

7 

Hilton 

Postmaster 

s 

Jakin 

Flowers  Lumber  Co. 

do 

9 

Saffold 

do 

'  *  i« 

n  Elevation  20  or  30  feet  above  the  bed  of  Spring  Creek. 
fr  Georgia  Geol.  Survey  Bull.  15,  pp.  10^107, 1908. 

»  McCalUe.  8.  W.,  loc.  cit. 
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Noi 


DepCh. 


Diam- 


D«pth 

to 
prln- 
dpal 
watcr- 
baaring 
bed 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
water 
below 
surface. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


FuL 
160 
360 
812 
4SS 

UO 
M7 
75 
190 
490 


IwAet. 

3 


Feet. 
140-160 


Feet. 


Feet. 
12 


GoUa. 


O^Ua. 


812 


250,570 


113 
547 


200 


290 


Hand  pump. 
Pump 


Gasoline    engine, 
deep^well  pump. 


40 


Pump., 


Pump.. 


Slightly  sulphurous. 

Analysis  1,  Table  30. 
Analysis  2,  Table  36. 


Good. 
Hard. 

Do. 
Slightly  sulphurous. 


Noi 


Use. 


Principal  water  bed. 


Geologic  horiion. 


Character. 


Remarks. 


Domestic 

Plantation  use 

Mookipal  supply 
Domestic 


Domestic,  boiler 
supply. 


Vicksburg  forma- 

Uonr 

Eocene7 

Ripley  formation . . 
Eocene;    Midway 

formation? 

Vicksburg  forma- 

tfon. 

Eocene? 

do 

Vicksburg  forma- 

tfon. 
Eocene? 


Marl. 


Sand... 
do. 


See  log,  p.  245. 


Limestone  cavity  at  113  feet.    See  log, 
p.  246. 


Rock. 


Table  36. — Analyses  of  well  waters  from  Early  County. 
[Parts  per  million.] 


Silica  (SiO,) 
Im(Pe)... 
Oyelam(Ca: 


(Ca) 

im(K)... 


PotsBiam(K). 
Ctfbooate  radicle  (CO3) 
Biovbooate  radicle  (HCOt) . 

Sulphate  radicle  CSO4) 

Nitrate  ladicleCNOi) 

Phosphate  radicle  (PO4) 

aikrine(a) 

Total  dissolved  solids 

Fne  Offboo  dioxide  (COO . . 


8.0 
ft.  7 
5.4 
2.0 
42 
0.1 
.0 
114 
11 


Trace. 
14 
140 
55 


18 

4.0 
47 

6.0 

13 

.0 

200 
8.0 
.5 


4.0 

208 


a  Georgia  Geol.  Survey  Bull.  15,  p.  106, 1908. 


6  FesOa+AltOt. 


1.  Town  well  at  Blakely  (No.  3,  Table  35).    Depth  of  principal  water-bearing  stratum,  812  feet.    Edgar 
EvMhsrt,  analyst. 

2.  WeU  of  Callahan-Powell  Co.  (No.  4,  Table  35).    Sample  collected  June  1, 1911.    Edgar  Everhart, 
saslyst 
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BOHOL8  OOTSJXTY. 
GENERAL  FEATUBES. 

Echols  CSounty  is  in  the  southern  part  of  the  State  along  the  Florida 
border.  Its  area  is  362  square  miles  and  its  population  3,309  (census 
of  1910).  The  county  is  sparsely  settled  and  has  no  large  towns  or 
cities.    Lumbering  and  turpentining  are  the  principal  industries. 

TOPOGRAPHY. 

The  county  is  nearly  level,  is  poorly. drained,  and  lies  125  to  170 
feet  above  sea  level.  Alapaha  and  Suwannee  rivers  have  cut  their 
valleys  40  to  60  feet  below  the  general  upland  level,  and  each  is  bor- 
dered by  a  flat  sand-covered  terrace  lying  10  to  15  feet  above  low- 
water  level.  Suwanoochee  and  Toms  creeks  and  the  other  small 
streams  of  the  county  have  low  banks  and  flow  through  broad  swampy 
flats. 

GEOLOGY. 

The  CSiattahoochee  formation  (Oligoc^ie),  which  consists  of  100 
feet  or  more  of  limestones  of  greater  or  less  purity,  outcrops  on 
Alapaha  River  below  Statenville  and  probably  underUes  the  whole 
county  beneath  younger  formations.  The  Alum  Bluff  formation 
(Oligocene),  which  probably  consists  of  75  feet  or  less  of  phosphatic 
sands  and  greenish  sandy  clays,  overlies  the  Chattahoochee  forma- 
tion and  outcrops  over  the  southern  two-thirds  of  the  county  and  in 
the  valleys  of  Alapaha  River  and  other  smaller  streams.  In  the 
interstream  areas  in  the  northern  part  of  the  county  the  Alum  Bluff 
formation  is  overlain  by  50  feet  or  less  of  irregularly  bedded  sands 
and  clays  of  undetermined  age. 

The  Alum  Bluff  formation  weathers  to  gray  or  white  sands,  which 
cover  the  surface  to  a  depth  of  several  feet.  On  the  terraces  bor- 
dering Alapaha  and  Suwannee  rivers  a  thin  covering  of  sand  of 
Pleistocene  age  has  been  deposited. 

The  limestones  of  the  Chattahoochee  formation  are  beUeved  to  be 
underlain  in  descending  order  by  similar  water-bearing  limestones 
referable  to  the  Vicksburg  formation  (Oligocene)  and  the  Jackson 
formation  (Eocene),  but  these  formations  have  not  been  accurately 
differentiated. 

Beneath  the  limestones  in  descending  order  is  a  series  of  imdiffer- 
entiated  sediments  of  Eocene  and  Cretaceous  age,  which  at  an 
unknown  depth,  perhaps  2,500  feet  or  more,  rest  upon  a  basement 
of  ancient  crystalline  rocks.  These  sediments  contain  important 
water-bearing  beds. 
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WATER  RE80UBGES. 

Abundant  soft  water  for  domestic  purposes  is  obtained  chiefly  from 
shaDow  dug  and  driven  wells,  in  some  of  which  the  water  stands 
within  4  or  5  feet  of  the  surface. 

The  few  springs  yield  only  small  quantities  of  water.  The  waters 
of  the  streams  are  dark  to  almost  black  from  organic  matter. 

The  population  of  Statenville;  the  coimty  seat,  is  210  (census  of 
1910).  The  town  has  no  water-supply  system  and  obtains  water  for 
domestic  use  chiefly  from  weUs  20  to  30  feet  deep  and  from  four  deep 
weDs,  the  deepest  of  which  is  said  to  be  160  feet.  One  well,  informa- 
tion concerning  which  has  been  obtained  from  L.  C.  Solomon,  the 
driller,  is  owned  by  the  Garbutt  Lumber  Co.  It  is  148  feet  deep  and 
is  cased  to  a  depth  of  71  feet,  at  which  depth  rock  was  entered.  The 
water,  which  rises  to  within  40  feet  of  the  surface,  is  probably  derived 
from  the  Chattahoochee  formation.  A  sample  collected  June  7, 191 1, 
was  analyzed  by  Edgar  Everhart: 

Analtfns  o/waUrfrom  well  of  the  OarbeU  Lumber  Co.^  Statenville. 

Parts  p«r  millioD. 

Silica  (SiOa) 34 

Iron(Fe) 2 

Calcium  (Ca) 25 

Magneedum  (Mg) 11 

Sodium  and  potaasium  (Na+K) 12 

Carbonate  radicle  (CO,) 0 

Bicarbonate  radicle  (HCO,) 136 

Sulphate  radicle  (SO4) 12 

Chlorine  (a) 12 

Nitaate  radicle  (NO,) Trace. 

Total  dissolved  solids 182 

Abundant  supplies  of  artesian  water  should  be  obtained  anywhere 
in  the  county  at  depths  less  than  700  feet.  Flowing  wells  can  prob- 
ably be  obtained  on  the  low  terraces  bordering  Suwannee  and  Alapaha 
rivers. 

BFFmGHAM  COUNTY. 
QENEBAL   PEATUKE8. 

"RffiTighftiTfi  County  is  in  the  eastern  part  of  the  Coastal  Plain  of 
Georgia,  its  southern  boundary  being  about  26  miles  west  of  the 
Atlantic  coast.  Its  area  is  448  square  miles  and  its  population  (cen- 
sus of  1910)  is  9,971. 

TOPOGRAPHY. 

The  county  is  nearly  level,  varying  in  elevation  from  150  or  175 
feet  above  sea  level  in  the  north  to  less  than  50  feet  in  the  south. 
Tlie  county  is  bounded  on  the  east  by  Savannah  River.     A  series  of 


Digitized  by 


Google 


250      UNDEBOROUND  WATEB8  OF  COASTAL  PLAIN  OF  OEOBOIA. 

high  bluffs  overlooks  the  river  on  the  Geoi^a  side,  and  at  the  foot 
of  the  bluffs  are  a  few  relatively  small  patches  of  swamp  lying  8  to 
10  feet  above  low-water  level.  On  the  South  Carolina  side  the  river 
is  bordered  by  a  tract  of  swamp  several  miles  wide.  Ogeechee  River, 
which  forms  the  western  boundary,  is  bordered  by  a  large  area  of  low 
and  partly  swampy  land.  The  water  of  Savannah  River  is  always 
more  or  less  muddy  from  suspended  sediment;  that  of  the  Ogeechee 
is  muddy  only  when  the  river  is  at  flood  stage.  Small  streams  are 
few  in  number  and  the  county  is  dotted  with  small  cypress  ponds 
and  bays. 

OEOLOOT. 

The  surface  deposits  in  the  northern  two-thirds  or  three-fourths 
of  the  county  consist  of  100  feet  or  less  of  aigillaceous  sands  and 
clays  which  weather  to  white  or  yellow  sands,  the  latter  covering 
the  surface  to  a  depth  of  a  few  inches  to  several  feet.  These  deposits 
are  mapped  as  undifferentiated  Oligocene-Pleistocene.  In  the  south- 
em  part  of  the  county  the  surface  is  covered  with  a  thin  veneer  of 
gray  or  white  Pleistocene  terrace  sands. 

The  undifferentiated  deposits  arc  underlain  in  the  eastern  part  of 
the  county  by  75  feet  or  less  of  sands,  clays,  and  marls  of  Miocene 
age,  which  outcrop  in  the  bluffs  of  Savannah  River  and  which  have 
been  subdivided  into  the  Marks  Head  marl  and  the  Duplin  marL 

Stratigraphically  beneath  the  Miocene  deposits  is  the  Alum  Bluff 
formation,  which  consists  of  100  feet  or  more  of  sands,  clays,  and 
marls,  probably  water  bearing,  and  which  outcrops  on  Savannah 
River  north  of  EflSngham  County  and  on  Ogeechee  River  in  the 
western  part  of  the  county. 

The  Alum  Bluff  formation  is  underlain  by  a  series  of  undifferenti- 
ated limestones,  sands,  clays,  and  marls,  which,  in  descending  order, 
are  of  Oligocene,  Eocene,  and  Cretaceous  age.  At  an  undetermined 
depth,  probably  between  2,000  and  3,500  feet,  the  Cretaceous  depos- 
its rest  upon  a  basement  of  ancient  crystalline  rocks.  The  Oligo- 
cene, Eocene,  and  Cretaceous  deposits  contain  important  water- 
bearing beds. 

WATER   RESOURCES. 
DISTRIBUTION   AND  CHARACTER. 

The  main  source  of  domestic  water  supply  is  wells  of  the  dug  or 
driven  type,  ranging  in  depth  from  10  to  40  feet.  These  yield  an 
abundance  of  soft  water  which,  however,  is  not  as  desirable  from  the 
sanitary  standpoint  as  the  waters  of  deep  artesian  wells.  Artesian 
wells  have  been  reported  from  Eden,  Meldrim,  Egypt,  Guyton,  Pine- 
ora,  and  Springfield;  those  at  Eden  and  Meldrim  flow.  Springfield 
is  the  only  town  in  the  county  owning  a  pubhc  water-supply  system. 
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Artesian  water  can  be  obtained  anywhere  in  the  county  at  depths 
of  200  to  800  feet  or  more.  Flowing  wells  can  be  obtained  in  the 
southern  part  of  the  county  and  on  the  terraces  bordering  Ogeechee 
and  Savannah  rivers  at  places  where  the  surface  is  75  feet  or  less 
above  sea  leveL 

LOCAL  SUPPLIES. 

Springfield  (population  504,  census  of  1910). — Springfield,  the 
county  seat,  is  in  the  central  part  of  the  county.  An  artesian  well 
owned  by  Mr.  Elliot  Mingledoff  supplies  the  town  with  water  for 
general  domestic  purposes.  The  well  is  in  a  valley  in  the  northern 
part  of  the  town  about  30  feet  below  the  general  level  of  the  surround- 
ing country  and  is  400  feet  deep.  Marl  (rock)  is  said  to  have  been 
encountered  at  a  depth  of  290  feet.  The  principal  water-bearing 
bed  is  at  the  bottom  of  the  well  and  the  water  will  rise  8  feet  above 
the  surface.  A  hydraulic  ram  installed  at  the  mouth  of  the  well 
forc«  the  water  to  a  tank  70  feet  above  the  surface,  from  which  it  is 
distributed  to  the  consumers. 

A  well  owned  by  G.  M.  Brinson  in  the  southern  part  of  the  town, 
at  a  point  where  the  surface  is  about  100  feet  above  sea  level  and 
about  30  feet  higher  than  the  surface  at  the  mouth  of  the  Mingledoff 
well,  is  500  feet  deep.    The  water  stands  within  24  feet  of  the  surface. 

Eden. — ^Wells  at  Eden  are  described  by  McCallie  *  as  follows: 

Tliere  are  two  wells  located  at  this  place,  one  280  feet  and  the  other  311  feet  in  depth. 
Eadi  well  has  a  diameter  of  6  inches  and  fumiflhee  a  flow  of  several  gallons  of  sul- 
phnreted  water  per  minute,  which  rises  12  feet  above  the  surface.  Only  one  flow  is 
reported  in  the  well  and  this  was  struck  at  about  275  feet.  The  stiata  penetiated  are 
mid  to  have  been  days  and  marls,  with  thin  layers  of  hard  rock. 

E^ypL — ^A  well  at  Eg3rpt  is  described  by  McCallie  ^  as  follows: 

lUs  wen  was  sunk  by  the  Central  of  Georgia  Railway.  It  is  reported  to  be  750  feet 
deep  and  4  inches  in  diameter.  Water  rises  to  within  45  feet  of  the  surface.  Water- 
bearing strata  were  penetrated  at  300  and  750  feet  from  the  surface.  The  strata  passed 
tfarou^  are  said  to  have  been  day,  sand,  and  marls,  followed  by  limestone. 

Guyton. — A  well  at  Quyton  is  described  by  McCallie  *  as  follows: 

Mr.  J.  T.  Wells's  well,  which  is  located  about  a  mile  east  of  Guyton  post  office,  was 
completed  in  1895  at  a  cost  of  $400.  The  well  is  3  inches  in  diameter  and  400  feet 
deep;  it  fumi^es  hard,  sulphureted  water,  rising  to  within  18  feet  of  the  surface.  The 
ptindpal  water-bearing  stratum,  which  consists  of  sand,  was  struck  at  300  feet.  An 
incomplete  record  is  as  follows: 

Well  of  J.  T.  Wells  at  Guyton. 

Peet. 

Clay 200 

Rock 200-201J 

Rocks  in  bed«  (sharks'  teeth  and  shells) 201}-396 

Quicksand 396  -400 

*   1  Qeorgia  Oeol.  Survey  BoU.  15,  pp.  107-108. 1906. 
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Mddrim,--Wel}a  at  Meldrim  are  described  by  McCallie  *  as  follows: 

There  are  two  deep  wells  at  Meldrim,  one  of  which  was  sunk  by  the  Central  of  Geor- 
gia Railway.  It  is  reported  to  attain  a  depth  of  538  feet.  It  is  6  inches  in  diameter 
and  fumi^ee  a  good  flow,  rising  4  feet  above  the  surface.  The  daily  capacity  of  this 
well  is  said  to  be  about  40,000  gallons.  The  water  is  used  to  supply  the  locomotives 
of  the  Central  of  Georgia  Railway  and  for  general  domestic  purposes. 

The  other  Meldrim  well,  owned  by  Mr.  C.  B.  Guyer,  is  located  about  300  yards  west 
of  the  poet  office.  It  is  6  inches  in  diameter  and  350  feet  deep;  it  flows  about  50  gal- 
lons of  sulphureted  water  per  minute.  The  water  is  said  to  rise  50  feet  above  the 
surface.  It  is  used  at  present  only  for  general  domestic  purposes,  but  Mr.  Bumham, 
who  furnished  these  data,  notes  that  it  is  Mr.  Guyer 's  intention  to  use  the  water  soon 
for  irrigation. 

Tablb  37. — Wells  in  Effingham  County. 


No. 


Location. 


Own«r. 


Drilter. 


Authority. 


Date 
com- 
pleted. 


proxi> 


elev»- 

tioo 

•bore 

leveL 


EdWL 

do 

Egypt. 

Qayton  (1  mile  east 

Meldrim 


Oentral  of  Georgia 
J.*?.' Wells. 


8.  W.MoadUei. 

do 

do. 


Jfto. 


143 


do 

Springfield 

Sprin^eld   (i   mile 

southeast    of    the 

post  office). 


Central  of  Georgia 

C.  B.  Guyer. 

EUiottlringledofl... 
Geo.  M.  Brinson 


W.  W,  Bomhami 
S.W.  HoCallie  ^  . . 


18B6 


J.  W.  Showalter. 


.do.. 


H.B.Webb.. 
J.  H.  Hodge.. 


1910 
1006 


100 


No. 


Depth. 


Diam- 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed. 


Depth 

to 
other 
water- 
bearing 
beds. 


Level 

of 
water 
abore 

or 
below 
surface. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


Feet. 
280 
311 
760 
400 
538 
350 
400 
500 


Inchei. 
6 
0 

4 
3 
0 
6 
6 
8 


Feet. 
275 
275 
750 

doo 


Feet. 


300 


400 


Feet. 
+12 
+12 
-45 
-18 
+  4 
+50 
+  8 
-24 


OaOs. 
3-3 
2-3 


GaUt. 


FlOWSL. 

....do.. 


28 
50 
110 


Flows 

....do 

....do 

Force  pump.. 


Sulphurous. 
Do. 

Hard,  sulphurous. 

SU^ay  sulphurous. 


I  Georgia  GeoL  Survey  BulL  15,  pp.  107-100, 1908. 
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Table  37.— FWii  in  Effingham  Couiay-^Oontinued. 


\a 

Use. 

PriDdiMl  water  bed. 

Remarks. 

Geologic  bariton. 

1 

Olkeooeoe 

2 

do 

a 

ISS.S^'' 

Eooeoe. 

4 

Olteooeoe 

8eek>f,p.25L 

S 

loocHDotiTwaiid 
domestic. 

KoMoeT . ...^.x.»» 

1 

^Itammf^ 

AlK>  a  flowlDs  weU  at  tbaolabhoaaaoo 
OtptdbM  River  a  short  distance  west 
oflfaldrtm. 

7 

do 

nitenoMM? 

Rook. 

nooHifftie*  mwan- 

Eoccoer 

Btemniig,     ^n- 

BXAMUKL  COTmTT. 
OENEBAL  FEATURES. 

Enumuel  County  is  in  the  northeast-central  part  of  the  Coastal 
Hain  of  Georgia  in  the  area  popularly  known  &  the  wire-grass  region. 
Its  area  is  935  square  miles  and  its  population  25, 140  (census  of  1910). 
Cotton,  lumber,  and  naval  stores  are  the  principal  products.  Manu- 
facturing establishments  are  few  in  number  and  small.  Water  is  not 
extensively  used  industrially.  Artesian  water  is  used  in  the  manu- 
ficture  of  ice  at  Swainsboro. 

TOPOOBAPHY. 

The  county  is  rolling  to  slightly  hiUy.  Creeks  and  branches  are 
Qomerous  and  occupy  shallow  valleys.  Accurate  determinations  of 
altitude  have  not  been  made,  but  the  upland  is  thought  to  be  from 
about  250  to  400  feet  above  sea  level.  Tlie  highest  land  is  the  upland 
in  the  northern  part  of  the  coimty;  the  lowest  is  in  the  valleys  of 
Ogeechee,  Ohoopee,  and  Canoochee  rivers,  which  are  bordered  by 
tmiice  plains  200  feet  or  .less  above  sea  level. 

OEOLOQT. 

The  surface  terrane  throughout  practically  all  the  county  consists 
of  probably  less  than  100  feet  of  ferruginous  coarse  sands  with  sub- 
ordinate clay  lenses,  locally  indurated  to  hard  sandstones  or  clay- 
stones.  These  materials  weather  to  loose  gray  sands  which  cover 
the  surface  to  depths  of  3  to  25  feet.  The  surface  sands  absorb  rain- 
fall rapidly  and  their  contained  waters  are  tapped  at  a  few  places  by 
shallow  weUs.  Many  small  springs  issue  from  the  contact  between 
the  gray  sands  and  ^e  imderlying  unweathered  materials. 

The  surficial  deposits  are  imderlain  by  the  Alum  Bluff  formation, 
which  consists  of  100  feet  or  more  of  blmsh  to  drab  sandy  clays  and 
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sands  with  interbedded  thin  layers  of  sandstone  and  which  outcrops 
in  the  valley  of  Ogeechee  River  in  the  north.  The  Alnm  Bluff  for- 
mation is  underlain  by  Oligocene  limestones  which  probably  belong 
in  part  to  the  Chattahoochee  and  in  part  to  the  Vicksburg  formation 
and  which  are  believed  to  be  water  bearing. 

Although  nothing  definite  is  known  of  the  character  of  the  strata 
at  still  greater  depths,  the  succession  of  formations  outcropping 
north  of  Emanuel  County  probably  justifies  the  assumption  that  the 
Vicksburg  formation  is  underlain  by  several  himdred  feet  of  sands, 
clays,  marls,  and  limestones  of  Eocene  age,  representing  in  descending 
order  the  Jackson  formation  and  the  Claiborne  group,  and  that  the 
Claiborne  group  is  imderlain  at  still  greater  depths  by  800  feet  or 
more  of  sands  and  days  of  Cretaceous  age.  The  Eocene  and  Creta- 
ceous deposits  probably  contain  important  water-bearing  beds. 

The  Cretaceous  deposits  rest  upon  a  basement  of  ancient  crystal- 
line rocks  which  would  probably  be  reached  at  about  1,200  feet  in 
the  north  and  at  1,500  feet  or  more  in  the  south. 

WATER  RESOURCES. 
DISTRIBUTION  AND  CHARACTER. 

Wells  20  to  50  feet  deep  are  the  principal  source  of  water  for 
domestic  use.  The  waters  are  commonly  soft  and  should  be  whole- 
some, except  where  drawn  from  wells  not  properly  protected  against 
surface  pollution. 

Small  springs  are  numerous  but  are  not  used  extensively.  Gillis 
Spring,  3  miles  southeast  of  Norristown;  Beldon  Spring,  at  Gray- 
mont;  and  Magnoha  Spring,  4  miles  southeast  of  Stillmore,  are  locally 
reputed  to  possess  therapeutic  qualities.  The  following  is  an  analysis 
of  a  sample  of  water  from  Magnoha  Spring,  Edgar  Everhart,  analyst: 

Analysis  of  water  from  Magnolia  Spring. 

Parts  per  mOUoo. 

Silica  (SiOa) 5.0 

Iron(Fe) 1.0 

Calcium  (Ca) 2 

Magneeium  (Mg) 3 

.  Sodium  (Na) L6 

Potassium  (K) 6 

Bicarbonate  radicle  (HCO,) 4.2 

Sulphate  radicle  (SO4) 4 

Chlorine  (CI) , 4.0 

Total  dissolved  solids 15 

The  prospects  for  obtaining  artesian  water  throughout  the  county 
are  considered  good.  Flowing  wells  can  probably  be  obtained  on  the 
lowlands  bordering  Ogeechee,  Ohoopee,  and  Canoochee  rivers.   Deep 
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wdk  have  been  drilled  at  Swainsboro,  Stillmorey  Adrian,  Garfield, 
Snmmertown,  and  Stimmit. 

LOCAL  SUPPLIES. 

Suninsboro  (population  1,313,  census  of  1910). — The  public  water 
8UK>ly  at  Swainsboro  is  obtained  from  an  artesian  well.  Three  or 
more  artesian  weUs  are  owned  by  individuals,  and  shallow  dug  wells 
are  also  used.  Details  concerning  several  wells  will  be  found  in  Table 
38  (Nos.  8,  9,  and  10). 

SHUmore  (population  645,  census  of  1910). — The  town  of  Stillmore 
has  no  public  water-supply  system,  suppUes  for  domestic  use  being 
obtained  chiefly  from  dug  weUs  ranging  in  depth  from  20  to  65  feet. 
Two  deep  weDs  are  described  in  Table  38  (Nos.  5  and  6). 

Adrian  (population  816,  census  of  1910). — ^At  Adrian  there  is  a 
public  waterworks  system  owned  by  T.  J.  James.  The  water  is 
derived  from  an  artesian  well  300  (?)  feet  deep  (No.  2,  Table  38)  and 
the  daily  consimiption  is  7,000  gallons.  The  artesian  wells  of  the  town 
range  in  depth  from  250  to  500  feet.  A  well  (No.  1,  Table  38)  on  low 
land  about  a  mile  northeast  of  the  town,  also  owned  by  Mr.  James, 
flows  40  gallons  a  minute  30  feet  above  the  stu-f ace. 

Garfield  (population  319,  census  of  1910). — Water  for  domestic  use 
is  obtained  chiefly  from  dug  weUs  15  to  60  feet  deep.  An  artesian 
well  (No.  4,  Table  38)  400  feet  deep,  owned  by  the  Garfield  Oil  Mills, 
also  supplies  water  for  general  domestic  purposes. 

Table  3S.— Wells  in  Emanuel  County. 


Na 

Locatioii. 

Own«r. 

Driller. 

Authority. 

Date 
com- 
pleted. 

Ai>. 
pnni- 
mate 
eleva- 

tion 
above 

sea 
leyel. 

1 

Adrian.              

T.  J.  Jftin^ff 

A.E.Smith 

Postmaster 

1903 

Feet. 
200 

3 

.  ..  <lo      

do 

290? 

1 

COVMI^ 

do 

4 

Oaifleld. 

Garfield  oa  Mais.... 

R.  N.  Gay,  post- 
master. 
J.  R.  Warren 

1906 

5 

Rtmnwrn*   ... 

E.  A.  Edenfleld,  of 

Geo.  M.  brin^. 
of  SprlDKfield. 
Geo.  M.  BrinflOD 

EphraJni  Eden- 
Bold. 

312 

S 

ilo       

S.W.McCaUiea.. 

3oor 

Jeffse  Thomaon 

300 

8 

Jesse  Thomson,  ST.. . 
R.  J.  WlllJams 

Henry  Loyd 

Jesse  Thomson,  sr. 
S.W.McCaUiea.. 

1804 

9 

do 

do 

10 

Town 

do 

n 

Hn.  Ida  L.  Roberts 

Wm.  E.  Hughes. 
Charleston.  8.  C., 
and  J.  T.  Byrd. 

■  Georgia  Geol.  Survey  BuU.  15,  pp.  110,  111,  1908. 


Digitized  by 


Google 


256      UNDEBQBOUND  WATEB8  OF  COASTAL  PLAIN  OF  OEOBOIA. 
Table  SS.—WeUi  in  Emanuel  County— 0>ntinued. 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prlu- 
dpal 
water- 
bearing 
bed, 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
water 
abore 

or 
below 
surface. 


Yield 


r 


Flow. 


Pomp. 


How  obtained. 


Quality. 


350 
3007 
110 
400 

600 

070 
300 
400 
400 
889 

400± 


Indut. 

4 


Feet. 


Feet. 


FeeL 
+30 


GaOe. 
40 


OaOa. 


100 


100 


+  2 
-80 

-50 

-70 


Flows.. 


Flows 

Ponded;  gasoline 

cn^ne. 
Steam  engine  and 

air4ift  pumps. 


370 


-00 
-00 


Pumped 

Deep-wefl  pump. 


{   400±} 


-85 


60 


Pumped 

Air-lift  pump. 


Soft 
Do. 

Hard. 
Sulphuioos. 


No. 


Prindpal  water  bed. 


Use. 


Geologic  horixon. 


Character. 


Remarks. 


Domestic 

Municipal  supply. 


Domestic,  manu- 
facturing. 

Domestic,  manu- 
facturing, boilei^ 
supply. 


Vicksburg  forma- 

tfonr 

....do 

Alum   Bluff  for- 

mationr 
....do 


Eocene.. 


Domestic 

Domestic,  manu- 
facture of  ice. 


Public  supply 

Manulactunng... 


do 

Claiboine  group.. 
Eocene 


do 

Cretaceousf. 
Eocene 


Sand. 


Cost  of  wen,  S500;  cost  of  mBchinery, 
$150. 


Cost  of  well,  1800;  cost  of  macbinery, 
8200.  Operated  by  the  Swatnaboro 
Oin  &  Warehouse  Co. 

Cost  of  wen,  $1,000;  cost  of  machinerr, 
1500;  4-inch  casing  to  300  feet.  Tne 
weU  was  repaired  (not  drilled )  by  the 
Hughes  Specialty  WeQ  DrflUn^  C6., 
Charleston,  S.  C. 


GLASCOCK  COUNTY. 
GENERAL  FEATURES. 

Glascock  County  is  in  the  northeastern  part  of  the  Coastal  Plain 
of  Georgia.  Its  area  is  170  square  miles  and  its  population  is  4,669 
(census  of  1910).    Agriculture  is  the  chief  industry. 

TOPOGRAPHY. 

The  county  is  included  in  the  physiographic  division  of  the  Coastal 
Plain  known  as  the  fall-line  hills.  The  surface,  which  was  at  one 
time  an  upland  plain,  has  become  hilly  as  the  residt  of  the  erosive 
action  of  Ogeechee  River,  Rocky  Comfort  Creek,  and  the  niunerous 
tributaries  of  the  two  streams,  by  which  the  county  is  drained.  The 
topographic  relief  of  the  county  probably  does  not  exceed  200  feet. 
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OEOLOOT. 

CrystaUine  basement  rocks,  which  are  exposed  in  the  beds  of  the 
streams  at  a  few  places,  underlie  the  sediments  of  the  Coastal  Plain 
throTighout  the  county.  Lower  Cretaceous  deposits,  consisting  of 
coarse,  insularly  bedded,  arkosic  sands  with  interbedded  lenses  of 
light-colored  massive  clay,  rest  upon  the  basement  rocks  and  prob- 
ably reach  a  maximum  thickness  of  200  or  300  feet  in  the  extreme 
south.  One  hundred  feet  or  less  of  sands  and  clays  belonging  to  the 
Claibome  group  of  the  Eocene  rest  upon  the  Lower  Cretaceous  de- 
posits over  a  considerable  part  of  the  coimty,  especially  in  the  south- 
east and  east.  The  Claibome  strata  at  one  time  covered  the  entire 
area  but  have  been  partly  removed  by  erosion. 

WATEB  BESOUBCES. 
DISTBIBUnON  AND  CHARAOTBB. 

Wells  15  to  100  feet  deep,  commonly  of  the  dug  type,  and  springs 
are  the  chief  sources  of  water  for  domestic  use.  They  draw  from 
porous  beds  of  sand  in  the  Cretaceous  or  Eocene  deposits.  Both 
weDs  and  springs  yield  waters  well  adapted  for  domestic  and  indus- 
trial purposes.  The  waters  of  the  numerous  streams  are  excellent 
for  stock  and  for  making  steam. 

Lower  Cretaceous  deposits  underlie  practically  all  the  county,  but 
their  maximum  thickness  is  probably  not  more  than  200  or  300  feet. 
Beds  of  porous  sand  are  numerous  and  contain  considerable  quan- 
tities of  excellent  water.  Over  parts  of  the  area  it  is  necessary  to 
drill  through  overlying  Eocene  strata  before  reaching  the  underlying 
Lower  Cretaceous  beds.  The  Eocene  deposits,  which  in  places  prob- 
aUy  reach  a  thickness  of  100  feet,  also  carry  moderate  amounts  of 
water  in  interbedded  layers  of  sand. 

LOCAL  SUPPLIES. 

Oxb9on  (population  367,  census  of  1910). — Gibson,  the  county  seat, 
owns  a  public  artesian  well  which  taps  a  water-bearing  bed  in  the 
Lower  Cretaceous.  Mayor  T.  A.  Walden  has  furnished  the  following 
information : 

Tlie  well  was  completed  in  1909,  and  is  in  the  public  square  in  front 
of  the  courthouse.  The  depth  is  151  feet  and  the  diameter  4  inches. 
The  only  water-bearing  bed  recognized  was  entered  at  150  feet, 
and  yielded  water  rising  to  within  20  feet  of  the  surface.  Casing 
extends  to  tlie  bottom  of  the  well.  The  water  is  lifted  by  a  force 
pump  having  a  capacity  of  10  gallons  a  minute,  which  is  operated  by 
water  power  furnished  by  a  near-by  stream.  A  sample  of  the  water, 
collected  May  31,  1911,  was  analyzed  by  Edgar  Everhart  as  follows: 
38418°— wsp  341—16 17 
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Analygis  of  water  from  town  well  at  Oihsan. 

Parts  per  million. 

Silica  (SiOj) 41 

Iron(Fe) 4.0 

CJalcium  (Ca) 9.0 

Magnesium  (Mg) L  0 

Sodium  and  potassium  (Na+K) 15 

Bicarbonate  radicle  (HCOa) 74 

Sulphate  radicle  (SO4) 6.0 

Nitrate  radicle  (NO,) 1 

Chlorine  (CI) 4.0 

Total  dissolved  solids .' 121 

OLYNN    OOTJIITT. 
GENERAL  FEATUBES. 

Glynn  County  is  one  of  the  seacoast  counties  in  the  southeastern 
part  of  the  Coastal  Plain  of  Georgia.  Its  area  is  439  square  miles 
and  its  population  15,720  (census  of  1910).  Lumber,  naval  stores, 
and  railroad  crossties  are  the  principal  products.  The  rural  districts 
are  rather  sparsely  settled,  the  greater  part  of  the  population  being 
centered  at  Brunswick,  the  coimty  seat.  Agriculture  is  not  carried 
on  as  extensively  as  in  the  inland  counties. 

TOPOGRAPHY. 

The  greater  part  of  the  county  is  a  low,  flat,  terrace  plain  covered 
by  extensive  swamps  and  lying  less  than  25  feet  above  sea  level.  A 
narrow  northeast-southwest  area  in  the  western  part  of  the  coimty  is 
50  or  60  feet  above  sea  level.  The  streams  enter  the  ocean  through 
*' drowned"  valleys  that  have  been  submerged  by  the  sea  in  geo- 
logically recent  times.  This  submergence  also  caused  the  forma- 
tion of  low  islands,  a  network  of  tidal  waterways,  and  lai^  areas  of 
salt  marsh.  The  effects  of  the  ocean  tides  are  felt  in  Altamaha  River, 
which  forms  the  northern  boundary  of  the  county,  to  a  point  about 
15  miles  above  Darien,  the  river  being  bordered  by  tidal  swamps  that 
extend  several  miles  above  the  salt  marshes.  Little  Satilla  and 
Turtle  rivers  are  short  tidewater  strecuns.  Tributary  creeks  and 
branches  are  few  in  number  and  have  only  sUghtly  dissected  the  sur- 
face, which  is  topographically  youthful. 

GEOLOGY. 

The  surface  formations  of  the  county  are  of  Pleistocene  age.  On 
the  islands  and  on  much  of  the  mainland,  especially  near  the  coast, 
they  are  fine  white  or  yellowish  quartz  sands,  and  in  the  extensive 
swamps  and  so-called  flatwoods  in  the  western  part  of  the  county 
they  are  mainly  clays.    The  Pleistocene  deposits  do  not  exceed  50 
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feet  in  thickness  and  over  the  greater  part  of  the  area  are  probably 
nrnch  thinner.  They  are  the  source  of  the  water  obtained  in  most 
of  the  shallow  welb.  In  the  marshes  mud  or  silt  of  Recent  age  over- 
lies the  Pleistocene  deposits  and  the  beaches  and  islands  are  covered 
with  Recent  sands. 

The  thin  covering  of  Pleistocene  deposits  is  imderlaixi  by  an  imde- 
termined  thickness  of  Miocene  sands,  in  part  phosphatic,  and  clays 
with  thin  interbedded  layers  of  indxu'ated  marl  and  limestone. 

The  Ulocene  is  underlain  by  a  series  of  sands,  clays,  marls,  and 
limestones,  in  descending  order  of  Oligocene,  Eocene,  and  Cretaceous 
age,  which  have  never  been  completely  penetrated  by  well  borings 
and  whose  aggregate  thickness  is  therefore  unknown.  At  some 
miknown  depth,  probably  3,000  feet  or  more,  the  Cretaceous  de- 
posits are  believed  to  rest  upon  a  basement  of  ancient  crystalline 
rocks. 

WATER  RESOUBCES. 
DISTRIBUTION  AND  CHARACTBR. 

WeUs,  mostly  of  the  driven  type,  ranging  in  depth  from  6  to  30 
feet,  are  common.  Throughout  the  greater  part  of  the  county  the 
water  table  stands  within  a  few  feet  of  the  surface,  so  that  small 
saction  pumps  suffice  to  lift  the  water  from  the  wells.  The  waters 
obtained  are  soft,  but  owing  to  the  low,'  swampy  condition  of  most 
of  the  county  they  are  considered  less  wholesome  than  artesian 
waters.  On  the  islands,  soft  waters  of  fair  quality  are  obtained  at 
depths  of  6  to  25  feet. 

There  are  a  few  small  seepage  springs  of  no  importance.  The 
waters  of  ponds,  streams,  and  swamps  are  used  to  some  extent  for 
stock  and  for  steam  production. 

Many  flowing  artesian  wells  from  300  to  1,000  feet  deep,  on  both 
the  mainland  and  the  islands,  yield  large  quantities  of  water.  The 
artesian  waters  are  moderately  hard  and  emit  rather  strong  odors  of 
hydrogen  sulphide,  but  are  potable  and  are  more  wholesome  than 
waters  from  other  sources.  It  is  practicable  to  utilize  the  waters  for 
irrigation,  but  it  should  be  remembered  that  an  extremely  heavy 
drain  on  the  artesian  reservoirs  at  local  points  may  lower  the  static 
head  sufficiently  to  cause  the  wells  to  cease  flowing. 

Brunswick  is  the  only  large  town  in  the  coimty  and  the  only  town 
having  a  public  water-supply  system.  Artesian  wells  have  been 
drilled  at  all  the  post  offices  and  villages  and  are  the  chief  source  of 
water  for  domestic  piuposes. 

Flowing  wells  of  large  yield  can  be  obtained  thrdughout  the  coimty 
at  depths  of  300  to  1,000  feet  or  more. 
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LOCAL  8UFPLIB8. 

Brunswick  (population  10,182,  census  of  1910). — ^The  present  mu- 
nicipal water  supply  of  Brunswick  is  obtained  from  a  flowing  well 
(No.  5,  Table  39)  1,003.6  feet  deep  owned  by  the  Mutual  light  & 
Water  Co.,  at  1625  (3rant  Street.  The  public  water  supply  at 
Brunswick  was  formerly  obtained  from  three  artesian  wells  (No.  4, 
Table  39)  at  the  waterworks  pumping  station.  Originally  the  wells 
supplied  the  needs  of  the  city,  but  the  yield  decreased  so  greatly 
that  it  became  necessary  to  install  pumps.  The  cause  of  the  de- 
crease is  not  known,  but  it  can  not  be  attributed  to  a  general  over- 
draft on  the  imdergroimd  supply,  for  other  wells  in  the  city  and 
coimty  continue  to  yield  large  flows,  and  it  is  probably  due  to  a 
local  overdraft  in  the  immediate  vicinity  of  the  pumping  station. 

In  addition  to  the  city  wells  there  are  many  flowing  artesian  wells 
in  and  near  the  city,  which  range  in  depth  from  300  to  1,000  feet 
and  yield  large  quantities  of  wholesome  water. 

The  following  log  of  a  well  (No.  10,  Table  39)  recently  drilled  by 
H.  J.  linniman  for  the  Southern  Naval  Stores  Oonstruction  Co.  ha^ 
been  furnished  by  Mr.  Robert  June: 

Log  of  well  No.  S  of  the  Southern  Naval  Stores  Constnu^tion  Co.,  Brunswick  (No.  10 ^ 

Table  S9). 


Ft.  in.  Ft.  in. 

Sand 53  0  53  0 

Hard  and  soft  UmestoDfi 37  0  90  0 

Band,  water  bearing 7  0  97  0 

Hard  limestone 12  98  2 

Bedofshells 11  10  110  0 

Hard  limestone 9  110  9 

Oravel,  composed  of  small  black  and  white  pebbles 6  3  117  0 

ICarl 73  0  190  0 

Hardmarl 6  0  196  0 

Marl,  with  thin,  indurated  layers 84  0  280  0 

Mud  and  fine  sand:  first  flow  at  300  feet 60  0  340  0 

Marl,  with  thin  indurated  layers  and  soft  sandstone 100  0  440  0 

Limestone 30  0  470  0 

Porous  limestone;  second  flow 20  0  490  0 

Hard  limestone 10  0  500  0 

Band 20  0  520  0 

Massive  white  Ihnestone 40  0  560  0 

Porous  limestone  and  layers  of  sand;  contain  shells;  third  flow  at  650  feet 440  0  1,000  0 

A  sample  from  a  depth  of  650  feet  consists  of  a  porous  phosphatic 
sand  cemented  by  silica  and  calcium  carbonate.  It  contains  frag- 
ments of  oyster  shells  and  other  fossils,  none  of  which  are  well  enough 
preserved  for  specific  identification.  The  flow  at  300  feet  exerts 
a  pressure  of  one-half  pound  per  square  inch  at  the  surface;  the  sec- 
ond flow,  between .470  and  490  feet,  exerts  a  pressure  of  8  pounds; 
and  the  third  flow,  at  650  feet,  exerts  an  estimated  pressure  of  22 
poimds.  When  this  well  was  completed  the  yield  of  well  No.  2  (No.  9, 
Table  39),  distant  about  200  feet,  the  depth  of  which  is  650 -h  feet, 
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decreased  from  700  to  500  gallons  per  minute.    McCallie  ^  gives  the 
foUoinng  additional  infonnation  concerning  wells  at  Bnmswick: 

Col.  €.  P.  Goodyear'B  well,  for  instance,  located  in  the  southern  part  of  the  city, 
TB  reported  to  reach  a  depth  of  822  feet.  This  well  penetrated  water-bearing  strata 
at  902, 425,  and  525  feet,  ^e  latter  stratum  furnishing  a  flow  of  250  gallons  per  minute. 
Hie  water  from  these  different  horizons  rises  about  12,  28,  and  57  feet,  respectively, 
abore  the  surfoce. 

Mr.  Fred  Baomgartner,  the  well  contractor,  who  put  down  many  of  the  Brunswick 
»elk,  has  fumidied  the  Survey  the  following  record  of  the  high-school  well  [No.  6, 
Table  39]: 

[Log  of  high-school  well  at  Brunswick  (No.  6,  Table  S9).] 

Feet. 

Yellow  sand 0-55 

Thin  layers  of  sandstone  interlaminated  with  clay 55-112 

Blue  clay  or  marl 112-212 

Soft  porous  limestone  with  sheUs 312-332 

Coarse  sand  and  pebbles 332-357 

Haidrock 357-359 

Blue  maii  or  clay 359-459 

Thin  layers  of  limestone  with  clay  and  sand 459-479 

Very  fine  white  sand  at 479 

An  analysis  of  water  from  the  high-school  well  is  given  in  Table 
40  (analysis  2). 

Thalman. — ^W.  A.  Morgan,  of  Eastman,  owns  a  flowing  well  (No. 
18,  Table  39)  at  Thalman,  the  water  of  which  is  notable  for  its 
large  content  of  sulphate.  The  well  is  about  50  yards  south  of  the 
(^)ot,  is  reported  to  be  400  feet  deep,  and  flows  several  feet  above 
the  surface.  The  water  emits  a  very  strong  odor  of  hydrogen  sul- 
phide.   (See  Table  40,  analysis  8.)     It  is  used  principally  for  drinking. 

Jointer  hland. — ^According  to  George  Kennedy,  one  of  the  original 
owners,  a  flowing  well  (No.  15,  Table  39)  on  Jointer  Island,  4  miles 
south  of  Brunswick,  penetrated  sands,  gravels,  and  layers  of  shells, 
with  interstratified  layers  of  hard  flintUke  rock  at  intervals  of  about 
15  feet.  Water  was  found  beneath  a  layer  of  hard  rock  at  260  feet, 
in  a  cavity  or  in  soft  sand  which  allowed  the  drill  to  drop  about  15 
feet.    (See  analysis  6,  Table  40.) 

St.  Simons  hlani. — Wells  on  St.  Simons  Island  are  described  by 
McCallie^  as  follows: 

There  are  four  artesian  wells  reported  on  St.  Simons  Island,  varying  in  depth  from 
438  to  465  feet.  The  only  one  of  these  wells  from  which  anything  like  a  detailed 
account  has  been  preserved  is  the  Hilton  &  Dodge  Limiber  Ck>.'s  well  at  St.  Simons 
Milk.  This  well,  which  was  sunk  in  1886,  is  6  inches  in  diameter  and  438  feet  deep. 
It  farmshee  250  gallons  of  sulphureted  water  per  minute.  The  water  rises  40  feet 
above  the  surface.  It  is  largely  used  for  steam  purposes.  The  first  flow  in  this  well 
WM  struck  at -350  feet.  It  yielded  8  gallons  per  minute.  The  second  flow  began  at 
435  feet  and  gradually  increased  to  the  bottom  of  the  well. 

1  Georgia  GeoL  Survey  BolL  15,  pp.  Ill,  112 ,1906.  >  Idem,  pp.  116, 116. 
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The  following  notes  on  the  different  strata  penetrated  in  the  well 
on  St.  Simons  Island  (No.  16,  Table  39)  were  made  by  Mr.  McCallie^ 
from  a  series  of  borings  furnished  by  the  Hilton  &  Dodge  Lumber 
Co.: 

Log  of  Hilton  A  Dodge  Lumber  Co.'t  well  on  St.  Simon  hland  {No.  16,  Table  S9). 

Feet. 

Very  fine  gray  sand  to 10 

Dark-colored  marsh  mud  containing  fragments  of  shells  to 20 

Rather  coarse  gray  sand  with  fragments  of  oyster  and  other  shells  to . .     40 
Quite  similar  to  overlying  sand,  somewhat  coarser,  with  only  a  few 

shells  to 50 

Coarse  gray  sand  and  water-worn  pebbles  of  quartz  and  feldspar  to. .     60 

The  pebbles  are  often  an  inch  or  more  in  diameter. 
Very  coarse  sand  and  water-worn  pebbles  of  quartz  and  feldspar  to . .     70 
The  pebbles  are  often  an  inch  or  more  in  diameter. 

Moderately  coarse  sand  and  pebbles  and  comminuted  shells  to 80 

Fine  dark-gray  sand  and  pebbles  to 90 

Fine  brown  sand  and  a  few  angular  quartz  pebbles  with  clay  to 100 

Fine  dark-gray  sand,  similar  to  that  foimd  at  90  feet 110 

A  conglomerate  of  quartz  pebbles  and  coarse  sand  with  clay  matrix 

to 115 

There  occur  in  the  conglomerate  a  few  dark  or  brown-colored, 
small,  roimded  particles,  consisting  largely  of  calcium  phos- 
phate. 

Coarse  gray  sand  and  fragments  of  shells  to 120 

The  sand  granules  are  well  rounded  and  consist  of  feldspar  of 
dark  color. 
The  same  as  above  except  that  the  fragments  of  shells  are  more 

abimdantto 125 

Fine  gray  sand  with  some  mica  to 133 

Fine  gray  sand  and  quartz  pebbles  to 143 

Similar  to  the  above  except  darker  and  with  less  clay  to 153 

Fine  gray  sand  with  mica  to - 170 

Fine  gray  sand  to 180 

Fine  light-gray  sand  with  much  mica  to 190 

Fine  dark-gray,  clayey  sand  with  mica,  diatoms,  and  spicules  of 

sponges  to 200 

The  same  as  above  but  darker  to 230 

Fine  sand  with  numerous  diatoms  and  spicules  of  sponges  to 250 

Diatomaceous  earth,  containing  an  innumerable  nimiber  of  micro- 
scopic rhombohedral  crystals  of  calcite  to 310 

Fine. light-gray,  micaceous  sand  with  mica  and  small  teeth  resem- 
bling those  of  the  gar  pike  to 320 

Rather  coarse  gray  sand  containing  sharks'  teeth,  dental  plates  of 
rays  (?),  fragments  of  bones,  and  small  pieces  of  clay  containing 

diatom  shells  and  sponge  spicules  to 324 

Gray  sandstone  or  quartzite  containing  casts  of  sheUs  and  glauconite 

to 327 

Moderately  coarse  gr?iy  sand  to 330 

Coarse  water-worn  sand  with  small  sharks*  teeth  to 350 

The  same  as  above  except  that  it  contains  fragments  of  shells  to. . .  360 

1  OeoiYla  Oeol.  Sarvey  Boll.  16,  pp.  11&-116, 1908. 
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Feet. 
Dark-gny  marl  made  up  largely  of  microecopic  crystals  of  calcite  to . .  400 
Very  compact,  fine,  dark-gray  clay,  slightly  tinged  with  green,  to. .  410 
Fine  dark-gray  clay,  frequently  indurated,  glauconite  more  or  less 

abundant,  to 420 

Coarse,  dark-colored,  glauconitic  sand  containing  small  teeth  of 

diarkBto 430 

Course  dark  sand  with  rounded  pebbles  of  quartz  and  feldspar  to. . .  436 
Pine  white  sand  to 438 

Bladen,— A.  well  at  Bladen  (No.  1,  Table  39)  is  described  by 
McCallie*  as  follows: 

The  Bladen  deep  well,  owned  by  Mr.  J.  A.  Ward,  has  a  depth  of  480  feet.  It  is  3 
belies  in  diameter,  and  flows  about  100  gallons  per  minute.  The  water,  which  is  used 
for  domestic  and  steam  piirposes,  rises  30  feet  above  the  surface.  It  is  hard  and  sul- 
phureted.  Water-bearing  strata  are  reported  at  160,  260,  and  475  feet,  respectively. 
Nothing  is  known  of  the  strata  penetrated  in  the  well,  except  that  they  consist  of  clay 
and  eand,  with  a  few  beds  of  rock  and  oyster  shells. 

EvereU  City.— A  well  (No.  12,  Table  39)  at  Everett  City  is  de- 
scribed by  McCallie^  as  follows: 

Mr.  R.  H.  Everett's  well,  at  Everett  City,  was  put  down  in  1894.  It  is  460  feet  deep 
and  2  inches  in  diameter,  and  it  furnishes  a  flow  38  feet  above  the  sur&ce.  The  water 
k  hard  and  sulphureted  and  is  used  for  domestic  and  steam  purposes.  No  record  of 
the  well  was  secured. 

Crisfin. — McCallie  describes  a  well  near  Crispin  (No.  7,  Table  39) 
as  follows:' 

A  flowing  well,  owned  by  Mr.  Harry  Gignilliat,  and  located  6  miles  northwest  of 
Brunswick,  on  the  road  leading  to  Crispin,  has  a  depth  of  377  feet.  It  is  4  inches  in 
diameter  and  it  furnishes  50  gallons  of  sulphureted  water  per  minute.  Water-bearing 
strata  are  reported  at  200  and  270  feet,  respectively.  Water  from  the  first  stratiun  is 
aid  to  rise  to  within  8  feet  of  the  Buiiauce,  and  from  the  last  14)  feet  above  the 
nuface. 

Mr.  L.  L.  Deering,  the  well  contractor,  gives  the  following  record  of  the  Gignilliat 
veU: 

[Log  of  well  of  Harry  Gignilliat^  near  Crispin  (No.  7,  Table  S9).] 

Feet 

Sand 0-    4 

Clay .• 4-12 

Sand 12-  14 

Clay 14-26 

Sand 26-  36 

Clay 36-46 

Sand  and  shells 4ft-  66 

Rock. m-  68 

Clay 68-88 

Sand  rock 88-100 

Cky 100-130 

Rock 130-133 

Clay 133-163 

Sand 163-168 

1  Georgia  Oeol.  Survey  BalL  15,  p.  117, 1908.  >  Idem,  p.  118. 
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Feet. 

Clay 168-188 

Rock 188-191 

Sand  and  shellB,  water  bearing 191-220 

Clay 220-230 

Sand 230-272 

Clay 272-280 

Sand 280-288 

Clay 288-«04 

Rock 304-310 

Clay 310-325 

Rock 326-327 

Clay 327-367 

Rock 357-362 

Clay 362-370 

Rock,  water  bearing 370-377 

Evdyn.—K  well  at  Evelyn  (No.  11,  Table  39)  is  described  by 
McCallie*  as  follows: 

Mr.  T.  J.  Dent's  well  at  Evelyn,  in  the  northern  part  of  Glynn  County,  has  a  depth 
of  420  feet.  It  is  2  inches  in  diameter,  and  the  water  rises  14  feet  above  liie  sur&ce. 
The  first  flow  was  struck  at  370  feet  from  the  sur&ce;  but  the  well  was  continued  to 
420  feet  without  increase  of  flow.  The  water  is  sulphureted,  and  is  used  for  farm 
and  general  domestic  purposes. 

Jekyl  Island. — ^A  well  on  Jekyl  Island  (No.  14,  Table  39)  is  de- 
scribed by  McCallie'  as  follows: 

The  well  of  the  Jekyl  Island  Club,  which  furnishes  250  gallons  per  minute,  is  6 
inches  in  diameter  and  480  feet  deep.  The  flow  of  the  well  is  said  to  have  perceptibly 
decreased  since  its  completion.  Whether  this  decrease  is  due  to  an  accumulation  of 
sand  in  the  casing  or  to  an  overdraft  on  the  water-bearing  stratum  is  not  known. 
[See  analysis  5,  Table  40.] 

Table  39.— TTett*  in  Olynn  County, 


No. 


Location. 


Owner. 


Drffler. 


Authority. 


Date 
com- 
pleted. 


pnud- 
mate 
eleva- 
tion 
above 
am 
levcL 


Bladen. 

Bninswick. 


Branswlok,  2  miles 

north  of. 
Branswlok  (three  dty 

wells). 
Branswick 


J.  A.  Ward 

C.  P.  Goodyear.. 

H.W^Loyd.... 

City 


Fred  Baumgart* 
ner. 


S.W.MoCaIlie>. 
....do.» 


1804 


Feet. 
16? 
14T 


.do.*.. 
.do.*. 


Mntoal     Light 
Water  Co. 


Sonthera    Con- 
tracting Co. 


Bnmswick      public    City., 
high  school. 

Crispin,  near,  6  miles    Harry  Gignilltat... 
northwest  of  Bruns- 
wick. 

&  Georgia  Geol.  Survey  BuU.  15,  p.  110, 1008. 


H.  F.  Dnnwoody. 
mgr.  Mutual 
Lght  &  Water 
Co. 

S.W.  ICoCaUie*.. 


1012 


14? 

ao 

14? 


L.  L.  Deering.. 


.do.«. 


s  Idem,  p.  114. 


>  Idem,  pp.  Ul-110. 
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5a 

Locfttkm. 

Owner. 

Driller. 

Authority. 

Date 
com- 
pleted. 

Ap. 
proxi- 
mate 
eleva- 

tion 
above 

sea 
level. 

g 

Brunswick,  11  miles 
northwest  oi. 

do 

Southern        Naval 
Stores    Construc- 
tion Co.  (well  No. 

Southern       Navftl 

Feet. 
12 

1 

do 

12 

10 
11 

do. 

Erelyn 

Everett 

ETfretl 

View 

Stores 
tlonCo 
2). 
Soutbem 
Stores 
tkmCo 

T.  J.  Den 
R.  H.  Ev 
W.H.Cr 

Jekyllsla- 

Construo- 
.  (weU  No. 

Naval 
Construo- 
.  (well  No. 

t 

H.  J.  Linniman. 

do 

S.W.MoCaIlie 

do.a 

Owner 

a 

1011 

12 

12 

City 

City  (Ocean 
Hotd). 
F^an^  

erett. 

ofton . . .  - 

1804 
1005 

16 
16 

14 

ndClnb. 

S.  W.  MoCaUJ 
Owner 

lea 

11 

Tslmrl.       4 

Leon   E.   Robarts, 

Qeorge  and  Oli- 
ver  Kennedy, 
Brunswick. 

1000 
1886 

6 

u 

mDcB     south'    of 
Brunswick. 
St  Simons  Idand.... 

St.    Simons    Island 
(Oceui  View  Ho- 

Tbatanan,  at  depot. .. . 

Brunswick. 
Hilton     A     Dodce 

S.W.MoCaIliea-.. 

17 

Lumbe 

Simony 

W.Amrf 
W.  A.  Mo 

r  Co.,  SL 
Mills, 
d 

Fred  Banmgart- 
ner,      Bruns- 
wick. 

A.  T.  Arnold. 

in 

trran.  East- 

Owner 

±ao 

Depth. 

Diam- 
eter. 

Depth 

to 
prhi- 
dpal 

water- 

Depth 
to 

other 
water- 
bearing 

beds. 

water 
above 
surface. 

Yield  per 
minuie. 

How  obtained. 

NoL 

Flow. 

Pump. 

QuaUty. 

1 

FeH. 
480 
822 
485 

X04OO 
1,008.5 

470 
377 
660 
660+ 
1,000 
420 
460 

275 

3 
4* 

Fea. 
475 
525 

Fea. 
160,200 
302,425 

Fut. 
30 
57 
27 

OaHs. 
100 
260 

Galh, 

Flo^ 

ws 

Hard,  sulphurous. 
Do. 

2 

do 

3 

do 

Hard,     sulphurous; 
analysis  3,  Table 

Hard,  sulphurous. 
Analysis  I,  Table  40. 

Analv8is2,Table40. 
Hard,  sulphurous. 

4 

Pm 
Flo 

np 

5 

10 

540- 
1,002.5 

2561 
300 

2,794 

ws 

6 

7 

4 

1 

10 
2 
2 
2 
6 

3 
6 

270 
660r 
6607 
660 
370,420 

200 

14J 

50 

+600 

+600 

+3,600 

Flo 

ws 

A 

do 

» 

do 

do 

10 

320,400 

14' 

38 
80 

U 

do 

Hard,  sulphurous. 
Do. 

12 

do 

13 

....do 

Analysis  4,  Table  40. 
Hard,     sulphurous; 
analysis  5,  Table  40. 
Analysis  6,  Table  40. 
Hard,  sulphurous. 
Analysis  7,  Table  40. 
Sulpniiroiut:     ahaIv- 

14 

260 

do 

15 

260-275 
435^138 

'■*'356' 

30 
40 

do 

16,     438 

250 

do 

17  1     500 

U       ttO 

400 

::::::::::;::::: 

40 

Flo 

ws 

T 

s8,Tabl 

e4a   " 

a  Georgia  OeoL  Survey  Bull.  15,  pp.  111-110, 1008. 
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Tablb  39.— TFeUt  in  Olynn  County— Continued. 


Na 

Um. 

Princ^  water  bed. 

Remarks. 

Qeologlo  horiaop. 

Character. 

1 

Domestio,    boiler 
supply. 

TArtlary 

3  wens  on  Smith  plantation. 

7 

do 

3 

Irrigstkm 

4 

Fonaermtmicipal 
IComoipia  supply. 

Tfitlary 

Flowed  when  first  drilled. 

6 

6 

do 

do 

Limestone,  sand, 
etc. 

Cost  of  weU  $5,476;  12-inch  cadiK  to  440 
feet;  the  first  good  flow  was  obtained 
at  SCO  feet;  flow  increased  to  800  feet, 
also  considerably  between  000  and 
1,003.6  feet  WeO  finished  in  hard, 
white  limestone,  which  was  pene- 
trated 1  foot. 

Seelog,p.26L 

7 

do 

See  log,  pp.  263-264. 

6-inch  c£ing  to  200  ftot;  4i-inch  casing 

tobottooL 
Cost  of  weU  13,000;  g-inch  casing  to  200 

feet;  6-inch  casing  to  bottom;  yield 

decreased  fh>m  700  to  600  gallons  a 

minute  when  well  No.  3  was  drilled. 

Discharges  7  feet  above  surface. 
14-inch  casing  to  185  feet;  10-inch  casing 

to  bottom.    Discharras  4  feet  above 

suriaoe.    Seelog,  p.  26a 

8 

DlstiUation        of 

wood. 
do 

do 

do 

do 

do 

9 
10 

n 

do 

do 

do 

M 

do 

13 
14 

Domestic 

do 

do 

Cost  of  well,  $300. 

\n 

Domestic 

do 

Sand 

3-inch  casing  to  about  75  feet. 

1A 

Boiler  supply,  etc. 

Domestic  and  irri- 
gatlon. 

do.... 

3  other  artesian  wells  on  the  island 

17 

do 

ranee  in  depth  from  438  to  465  feet. 
Seelog,  pp.  263-264. 

18 

...  .do 

Table  40. — Analyses  of  underground  waters  from  Glynn  County, 


No. 


Date  of 
collection. 


Source. 


Location. 


Principal  water- 
bearing stratum. 


Depth. 


Analyst. 


Dee.  18,1912 


June    3,1911 


Feb.  17,1913 
June  10,1911 
Dec.,      1900 


Well  of  Mutual 
Light  it  Wa- 
ter Co. 

High  school 
welL 

WeU  of  H.  W. 
Loyd. 

Well  of  W.  H. 
CrofUm. 

WeUoftheJekyl 
Island  Club. 

Well  of  Leon  B. 
Bobarts. 

WeU  of  W.  Ar. 
nold. 

WeU  of  W.  A. 
Morgan. 


Brunswick. 


Tertiary.. 


.do. 


Brunswick,  3  miles 

north  of. 
BverettCity 


Jekyl  Island... 


..do. 

do. 

..do. 


Johiter  Island,  4 
miles  south  of 
Brunswick. 

St.  Simons  Island 
at  Ocean  View 
Hotel. 

Thalman  (at  de- 
pot). 


....do. 
....do. 

....do. 

— do. 


Fed. 

640- 

1,002.6 

302 

485 

350 

480 

2Q0- 
275 

500 
400 


Edgar  Everhart. 

Do.a 

Do. 

Do. 
H.C.White.* 
Edgar  Everhart 

Do. 

Do. 


a  Georgia  Geol.  Survey  BuU.  16,  pp.  112-114, 1908. 
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Tablk  40. — Analyses  of  underground  waters  from  Olynn  County — Continued. 

[Parts  per  mflUan.] 


ig 

ig 

• 

e 

p 

n 

1 

2 

i 

1 

1 
1 

1 

S 

t 

g 

1 

§5 

n 

o 

5£ 

h 

D 

|l 

> 

• 
► 

o  . 

ReniArks. 

1 

»     iXO 

42 

25 

1 

5 

0.0 

163 

91 

Tr. 

17 

304 

Yi 

2 

^ 

5.4« 

31 

18 

23 

7.6 

.0 

126 
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QENERAL.  FEATURES. 

Grady  County  is  in  the  southwestern  part  of  the  Coastal  Plain 
of  Georgia,  along  the  Florida  border.  Its  area  is  444  square  miles 
and  its  population  18,457  (census  of  1910).  Cotton,  com,  sugar 
cane,  lumber,  and  naval  stores  are  the  chief  products.  The  manu- 
facture and  shipment  of  "Georgia"  cane  sirup  is  an  important  local 
industry. 

TOPOGRAPHY. 

The  northern  part  of  the  county  is  nearly  level  to  gently  undu- 
lating, and  for  the  most  part  has  the  charactenstic  topography,  soil, 
and  v^etation  of  the  Altamaha  upland  or  wire-grass  region.  South 
of  Cairo  and  Whigham  the  relief  becomes  stronger,  and  in  places  the 
surface  is  hilly  though  not  rugged.  Throughout  the  county  lime 
sinks  and  lime-sink  ponds  characterize  the  topography.  Most  of  the 
county  is  drained  by  Ochlockonee  River  and  its  tributaries,  but  a 
small  area  in  the  northwest  drains  into  the  ''Big  Slough" — a  narrow 
area  of  lowland  about  20  mile^  long  lying  principally  in  Mitchell  and 
Decatur  counties,  but  touching  the  northwest  comer  of  Grady  County. 
The  valleys  of  the'  small  creeks  and  branches  are  shallow  and  the 
waters  of  the  streams  spread  out  through  the  swamps  which  border 
their  courses.  Ochlockonee  River  is  a  sluggish,  black-water  stream 
which  flows  canal-like  through  a  terrace  plain  half  a  mile  to  a  mile 
wide  lyiog  10  to  15  feet  above  the  river  level. 

The  altitude  at  Cairo  is  237  feet  and  at  Whigham  265  feet  above 
sea  level.  The  surface  north  of  the  Atlantic  Coast  Line  Railroad  is 
somewhat  higher  and  south  of  it  is  somewhat  lower  than  at  Whigham. 
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OEOLOGT. 

The  Vicksburg  formation,  which  consists  of  200  feet  or  more  of 
porous  and  cavernous  water-bearing  limestones,  underlies  the  entire 
county,  but  appears  at  the  surface  only  in  one  small  area  in  the 
extreme  northwest.  This  limestone  is  overlain  by  the  Chattahoochee 
formation,  which  consists  of  approximately  100  feet  of  cavernous 
water-bearing  limestones  and  which  outcrops  in  a  narrow  area  in  the 
northwest  and  on  Ochlockonee  River  in  the  south,  and  is  exposed  in 
both  sections  in  the  walls  of  numerous  lime  sinks. 

The  Chattahoochee  formation  is  overlain  by  100  feet  or  less  of 
sandy  clays  and  sands  belonging  to  the  Alum  Bluff  formation,  which 
outcrops  in  a  narrow  area  in  the  northwest,  in  a  somewhat  larger 
area  in  the  south,  and  in  the  valleys  of  Ochlockonee  River  and  its 
tributaries  from  the  Florida  line  to  the  northeastern  comer  of  the 
State.  Throughout  the  greater  part  of  the  county  the  Alum  Bluff 
formation  is  overlain  by  50  feet  or  less  of  irregularly  bedded  argilla- 
ceous sands  and  sandy  clajrs  of  undetermined  age. 

The  Vicksburg  formation  is  underlain  by  limestones  belonging  to 
the  Jackson  formation,  and  the  latter  is  underlain  in  descending 
order  by  undifferentiated  Eocene  and  Cretaceous  strata,  probably 
having  an  aggregate  thickness  of  2,000  feet  or  more,  which  do  not 
appear  at  the  surface  within  the  county.  The  Cretaceous  deposits 
rest  upon  a  deeply  buried  basement  of  crystalline  rocks.  The  EJocene 
and  Cretaceous  deposits  contain  water-bearing  beds. 

WATER  RESOURCES. 
DISTRIBUTION   AND  CHARACTER. 

In  the  rural  districts  water  supplies  for  domestic  use  are  obtained 
chiefly  from  dug  wells  ranging  in  depth  from  20  to  50  feet.  Small 
springs  scattered  through  the  county  are  used  locally  for  general 
domestic  purposes.  One  artesian  well  each  has  been  reported  from 
Cairo,  Whigham,  Calvary,  and  Beachton. 

Artesian  water  can  be  reached  throughout  ,the  county  at  depths 
of  100  to  1,000  feet  or  more,  but  it  is  doubtful  if  any  flows  can  be 
obtained. 

LOCAL  SUPPLIES. 

Cairo  (population  1,505,  ciensus  of  1910). — ^A  public  water-supply 
system  is  owned  by  the  town  of  Cairo.  Water  is  derived  from  an 
artesian  well  (No.  2,  Table  41)  10  feet  above  the  level  of  the  track  at 
the  Atlantic  Coast  Line  Railroad  station.  The  depth  of  the  well  is 
750  feet,  and  the  water  is  reported  to  come  from  a  rock  stratum, 
probably  of  Eocene  age,  at  the  bottom.  The  static  head  is  200  feet 
below  the  surface,  and  the  yield  by  pumping  is  125  gallons  per 
minute.     The  sulphate  content  is  much  greater  than  has  been  noted 
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in  most  other  Coastal  Plain  waters  of  Georgia.  A  sample  taken  on 
May  13,  1911,  was  analyzed  by  Edgar  Everhart,  with  the  following 
results: 

Analysia  oftoaterfram  town  well  at  Cairo  (No,  t.  Table  -^i). 

Parte  per  mill  fern. 

Silica  (SiO,) 24 

Iron(Fe) 4 

Calcium  (Ca) 64 

Ifagnesiuin  (Mg) 12 

Sodium  and  potassium  (Na-f  K) 28 

Carbonate  radicle  (COj) 0 

Bicarbonate  radicle  (HCOj) 173 

Sulphate  radicle  (SOJ 112 

Nitrate  radicle  (NO,) 2 

Chlorine  (01) 19 

Total  dissolved  solids 342 

WkighjLfa  (population  627,  census  of  1910).— The  principal  source 
of  water  supply  at  Whigham  is  an  artesian  well  (No.  4,  Table  41)  432 
feet  deep  owned  by  the  town.  Two  water-bearing  beds  are  reported 
to  have  been  penetrated,  one  at  200  feet  and  the  other,  the  principal 
one,  at  430  feet.  The  well  is  cased  to  250  feet  and  the  water  rises 
to  within  30  feet  of  the  surface. 

(kivary  (population  225,  census  of  1910). — ^A  well  at  Calvary 
(No.  3,  Table  41),  owned  by  the  village,  is  372  feet  deep,  and  the 
water,  which  stands  within  63  feet  of  the  surface,  is  reported  to  be  of 
satisfactory  quality  for  domestic  use.  Rock  was  encountered  in  the 
well  at  a  depth  of  100  feet. 

Beachion. — ^McCallie  ^  gives  the  following  data  relating  to  a  well 
(No.  1,  Table  41)  near  Beachton,  a  small  village  in  the  southwestern 
part  of  the  county: 

This  well,  owned  by  Mr.  S.  M.  Beach,  is  located  in  the  southern  part  of  the  county 
near  the  Georgia-Florida  line.  It  is  6  inches  in  diameter  and  110  feet  deep;  it  fuiw 
niahes  a  copious  supply  of  water,  rising  to  within  40  feet  of  the  surface  Solid  rock 
was  struck  at  85  feet. .  The  only  water-bearing  stratum  reported  occurs  at  the  bottom 
oftheweU. 

Table  ^.— Wells  in  Orady  County. 


Na 

Locatioa. 

Owner. 

Driller. 

Authority. 

Date 
com- 
pleted. 

Ap. 
proxi- 
mate 
eleva- 
tion 
above 
sea 
level. 

1 

Beachton 

8.  M.  Beach 

8.  W.  McCallie  i . . 

Feet. 

2 

Cairo 

Public 

William  Miller. . 

K.P.Wright 

Postmaster 

1906 

247 

3 

Cilvary 

Town 

4 

Whightm 

do 

266 

I  Georgia  Geol.  8urve7  BuU.  15,  pp.  180, 181, 1908. 
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Tablb  41.— ITettf  in  Orady  CouiUy— Continued. 


No. 


Depth. 


Diam- 
eur. 


Depth 
to 
ulu- 
dpal 
water- 
bearing 
bed. 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
water 
below 
surfiioe. 


Yield  per 
minute. 


Flow. 


Pomp. 


How  obtained. 


Qoallty. 


FUi. 
110 
750 
373 
433 


IneMa. 
6 
8 


Feel. 
110 
7S0 


Feel, 


430 


200 


Feet. 
40 
300 
03 
30 


Oalls. 


OqUm. 


135 


Air-Uft  pump.. 


See  analysis,  p.  30B. 
Sulphuxvas. 


No. 


Use. 


Princiilal  water  bed. 


Oeologio  horison. 


Character. 


Remarks. 


Domestic*  manu- 
facturing. 
Domestic 


Chattahoodiee  for- 

mationr 
Eocene. 


.do.. 


Vicksburg  forma- 
tion. 
do 


RodL.. 
RodL. 


3-inch  casing  to  350  feet.    Gost  of  well, 
$1,200;  cost  of  machinery,  $1,500. 


0-inch  casing  to  350  feet.    Cost  of  well, 
$1,300;  cost  of  machinery,  $275. 


HANCOCK  COUNTY. 


QENERAL  FEATURES. 


Hancock  County  is  in  the  northeast-central  part  of  Greorgia  on  the 
border  between  the  Piedmont  Plateau  and  the  Atlantic  Coastal  Plain. 
Its  area  is  530  square  miles  and  its  population  (census  of  1910)  is 
19,189.     Agriculture  is  the  chief  industry. 

TOPOGRAPHY. 

Less  than  half  the  county  is  within  the  Coastal  Plain  and  nearly 
all  of  this  portion  lies  south  of  the  Greorgia  Railroad,  the  remainder 
falling  within  the  Piedmont  Plateau.  The  Coastal  Plain  area  forms 
a  part  of  the  physiographic  division  known  as  the  fall-line  hiUs.  The 
surface  is  hilly,  having  been  considerably  dissected  by  headwater 
streams  of  Town  and  Buffalo  creeks,  tributaries  of  Oconee  River,  and 
by  headwater  streams  of  Ogeechee  River,  which  drain  it.  The  maxi- 
mum surface  relief  is  probably  between  250  and  350  feet. 

OEOLOGT. 

Crystalline  rocks  of  the  Piedmont  Plateau  region  outcrop  at  tiie 
surface  over  the  northern  half  of  the  county.  In  the  southern  half 
the  south ward-slop'mg  surface  of  the  crystalline  rocks  is  buried  beneath 
deposits  of  the  Coastal  Plain  except  where  they  are  exposed  by  ero- 
sion in  the  beds  of  the  larger  streams.  The  deposits  of  the  Coastal 
Plain  are  for  the  most  part  of  Lower  Cretaceous  age  and  consist  of 
coarse  irregularly  bedded  sands  with  interbedded  lenses  of  massive 
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lightHM>lored  dayd,  reaching  a  probable  maximum  thickness  of  150 
or  200  feet  in  the  extreme  south.  In  a  limited  area  in  the  southeast 
the  Lower  Cretaceous  deposits  are  unconformably  overlain  by  a  rela- 
tively thin  overlap  of  sands  and  clays  which  belong  to  the  Claibome 
group  of  the  Eocene.     (See  PI.  DI,  p.  52.) 

The  texture,  composition,  and  structure  of  the  Lower  Cretaceous 
s^ta  are  favorable  to  the  absorption  and  circulation  of  waters  in 
moderate  quantities,  the  amount  available  at  any  given  place  being 
determined  by  the  thickness  of  the  deposits  and  the  local  drainage 
conditions. 

WATER  BESOUBCBS. 

In  the  Cretaceous  area  in  the  southern  part  of  the  county  water 
for  domestic  use  is  obtained  from  dug  wells  10  to  100  feet  deep,  which 
tap  the  water-bearing  sands  of  the  Lower  Cretaceous  deposits,  and 
from  small  springs.  The  wells,  as  a  rule,  are  fitted  with  bucket  and 
rope  for  lifting  the  water  to  the  surface. 

The  waters  from  both  wells  and  springs  are  soft  and  of  excellent 
quaHty  except  at  places  where  insanitary  surface  conditions  are  dose 
enough  to  cause  contamination. 

The  Lower  Cretaceous  deposits  probably  do  not  attain  sufficient 
thickness  within  the  county  to  afford  water  which  can  be  classed  as 
artesian  under  the  topographic  conditions.  Along  the  extreme  south- 
eastern border  the  deposits  are  perhaps  150  to  200  feet  thick  and 
doubtless  contain  water-bearing  beds  of  some  importance;  but  they 
probably  develop  little  artesian  pressure  within  the  county.  North- 
ward, toward  the  Piedmont  border,  the  quantity  of  water  carried  by 
the  beds  is  less,  and  only  moderate  supplies  for  domestic  piuposes 
can  be  obtained.  Over  the  greater  part  of  the  area  wells  sunk  more 
than  100  feet  would  enter  the  underlying  basement  crystalline  rocks. 

HOUSTON  COUNTY. 

OBNEBAL  FEATURES. 

Houston  County  is  located  in  the  north-central  part  of  the  Coastal 
Plain  of  Georgia.  Its  area  is  585  square  miles  and  its  population  is 
23,609  (census  of  1910).  Agriculture  and  horticulture  are  the  chief 
industries. 

TOPOGRAPHY. 

From  the  latitude  of  Grovania  northward  the  county  is  included 
within  the  physiographic  division  of  the  fall-line  hiUs  and  is  part  of 
a  dissected  upland  plain,  much  of  which  has  been  rendered  hilly  by 
stroam  erosion.  However,  a  tract  surrounding  Fort  Valley  in  the 
northwest  has  been  but  slightly  dissected  and  presents  a  nearly  level 
plain.  The  remainder  of  the  county  south  of  the  latitude  of  Gro- 
vania falls  within  the  physiographic  division  of  the  Dougherty  plain. 
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In  the  extreme  south  this  plain  is  characterized  by  nearly  level  tractB 
75  to  100  feet  lower  than  the  plain  at  Fort  Valley.  The  Dougherty 
plain  is  not  sharply  separated  from  the  fall-line  hills,  the  two  types 
of  topography  merging  gradually. 

In  the  valley  of  Ocmulgee  River  two  relatively  narrow  terrace 
plains  of  Pleistocene  age  have  been  developed,  one  lying  10  to  20 
feet  and  the  other  60  to  75  feet  above  low-water  level. 

The  county  is  drained  chiefly  by  Ocmulgee  River  through  its  tribu- 
taries, Echaconnee,  Big  Indian,  Tuscawhachee,  and  several  smaller 
creeks.  A  relatively  small  area  in  the  southwest  is  drained  into 
Flint  River  through  Hogcrawl  Creek.  The  surface  relief  of  the 
coimty  probably  does  not  exceed  300  feet. 

GEOLOGY. 

Deposits  of  Cretaceous  age  underlie  the  whole  county,  but  are 
concealed  from  view  by  overlapping  Epcene  strata  except  where  the 
Eocene  beds  have  been  removed  by  erosion,  in  the  valleys  of  Ocmulgee 
River,  Echaconnee  Creek,  Indian  Creek,  and  their  tributaries  in  the 
northern  half  of  the  county.  In  a  belt  several  miles  wide,  along  the 
northern  border  of  the  area,  the  partly  buried  Cretaceous  beds  bdong 
to  the  Cusseta  sand  member  of  the  Ripley  formation,  and  to  the 
south  of  this,  in  a  belt  several  miles  wide  extending  east  and  west 
across  the  coimty,  they  belong  to  the  Providence  sand  member  of 
the  Ripley  formation.  The  Providence  sand  rests  conformably  upon 
the  Cusseta  sand,  but  the  two  divisions  have  not  been  accurately  dis- 
criminated owing  to  similarity  of  materials  and  paucity  of  exposures. 

Underlying  the  Cusseta  sand  at  unknown  depths,  perhaps  300  or 
400  feet  in  the  northern  part  of  the  coimty,  are  Lower  <>etaceous 
deposits  which  at  still  greater  depths  rest  upon  a  basement  of  crys- 
talline rocks.  A  well  at  Fort  Valley  1,075?  feet  deep  failed  to  reach 
the  crystalline  rocks.     (See  No.  3,  Table  42.) 

The  Cretaceous  formations  are  overlain  throughout  the  greater  part 
of  the  county  by  Eocene  strata,  consisting,  in  ascending  order,  of  the 
Claiborne  group,  composed  of  red,  ferruginous,  and  more  or  less 
argillaceous  sands  and  the  Jackson  formation  composed  of  massive 
limestones,  marls,  and  calcareous  glauconitic  clays.  Upon  the  Eocene 
Ues  the  Vicksburg  formation,  of  Oligocene  age,  consisting  of  white 
limestones,  sands,  clays,  and  residual  sands  and  clays  with  masses  of 
flint.  The  total  thickness  of  the  Eocene  and  Oligocene  formations  in 
the  southern  part  of  the  county  is  probably  300  or  400  feet.  (See 
PI.  Ill,  p.  52.) 

In  relatively  narrow  areas  bordering  Ocmulgee  River  thin  terrace 
deposits  of  sand,  gravel,  loam,  and  clay  of  Pleistocene  age  rest  upon 
Cretaceous  or  Eocene  strata 
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WATER  RESOURCES. 


DISTRIBUTION  AND  CHA&AOTBB. 

Water  for  general  domestic  purposes  is  obtained  chiefly  from  dug 
or  bored  wells  from  40  to  125  feet  deep.  The  waters  are  commonly 
soft  and  of  satisfactory  quality,  although  they  are  more  or  less 
strongly  mineralized. 

Small  springs  emitting  as  a  rule  less  than  10  gallons  per  minute 
are  fairly  numerous  throughout  the  greater  part  of  the  county, 
although  locally  they  are  reported  scarce  or  absent.  In  places  the 
spring  waters  are  very  soft  and  are  low  in  mineral  content.  Norwood 
Spring,  owned  by  Mrs.  J.  B.  Clarke,  of  MarshaUville,  Ga.,  rises  from 
dark  mud  in  a  marsh  1}  miles  northeast  of  Myrtle  and  is  visited  by 
the  inhabitants  of  the  surrounding  region  because  of  its  reputed 
beneficial  qualities.     (See  analysis  2,  Table  43.) 

At  many  places  creeks  and  branch  streams  are  available  as  sources 
of  supply  for  the  use  of  domestic  animals  and  for  steam  making. 

Logs  of  several  dug  wells  are  given  in  the  succeeding  paragraphs, 
the  owners  being  the  authorities  for  the  lithology. 

Log  of  well  of  J.  W.  EpHng,  1\  miU$  southtuest  of  Patvenvxlle  (No,  9,  Table  42). 


Thick. 


Depth. 


loooM,  daibotne  snmp: 

CUy 

Upper  Creteeeoos,  Ripley  fofmatkni: 

"Chalky"  (cby^snata,  gradtiaUy  beoomhig  sandy  (some  water). 

Clay ^ 

Bandy,  "chalky "Jdayey]  strata,  yeUowiah 

Coarse,  white  sand,  water  bearing; 


30 

30 
25 
23 
3 


Feet. 


00 
85 
108 
110 


Log  of  well  of  T.  N.  WhiU,  S  miles  eouth  of  Dunbar  (No.  f ,  Table  4t). 


Thick. 


Depth. 


Eoceosr: 

Red  day 

Upper  Cretamooa,  Rip^y  flonnatkn: 

White  sand,  except  two  layers  of  "ofaalk"  [day]  eadi  1  foot  thick,  water  bearfaig 
in  lower  3  feet 


FeeL 
20 


86 


Feit. 
20 

106 


Log  of  well  of  W.  A.  Stubbe,  H  miUs  east  of  Wellsttm  (No.  IS,  Table  4t). 


Thk&. 


Depth. 


L  Clafbome  groiq>: 

Solid  red  day 

Upper  Cretaceous.  R4»ley  formatkm,  Proridenoe  sand  member: 

Yellow  and  white  sand,  in  part  fine,  alternating  with  "chalk''  [day],  water  bearing 
in  nnd  in  lower  3  feet 


Feet. 
20 


Feet. 
20 
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LogofweUof  71  W.  Leverett  at  WeUiUm  {No.  14,  Table  4t). 


Thick. 


DipHu 


Eocene,  Claiborne  groop: 

Stiff,  hard,  red  clay 

Upper  Cretaoeoas.  Ripley  formation,  Proridenoe  sand  memben 

Coarse  sand  with  ntimerotis  flint  rooks  [pebbles]  as  large  as  end  of  thumb,  water  bear- 
ing in  lower  8  feet 


40 


FuL 

40 


The  Upper  Cretaceous  sediments  which  underlie  all  the  county 
and  the  Ix)wer  Cretaceous  strata  which  lie  buried  beneath  the 
Upper  Cretaceous  deposits,  the  whole  aggregating  a  thickness  of 
more  than  1,000  feet,  are  composed  in  part  of  beds  of  water-bearing 
sand.  Several  wells  in  the  county  which  tap  these  beds  have  yielded 
waters  more  or  less  ferruginous,  but  it  is  believed  that  in  general 
the  waters  are  not  excessively  charged  with  mineral  matter.  The 
wells  from  which  the  municipal  water  supply  at  Fort  Valley  is 
obtained  tap  water-bearing  beds  in  the  Cretaceous  deposits. 

In  the  interstream  areas  in  the  northern  part  of  the  coimty  it 
is  necessary  to  drill  through  a  relatively  thin  covering  of  red  ferru- 
ginous sand  of  Eocene  age  before  entering  the  Cretaceous  strata.  The 
Eocene  beds  thicken  southward  and  in  the  extreme  south  it  would 
probably  be  necessary  to  drill  through  300  or  400  feet  of  strata  of 
this  age  to  reach  the  Cretaceous  water-bearing  beds. 

In  the  southern  part  of  the  coimty  beds  of  sand  in  the  Eocene 
formations  carry  moderate  amounts  of  potable  water,  which  should 
be  reached  at  depths  of  50  to  400  feet. 

Although  no  flowing  wells  have  been  reported  in  the  county  it  is 
probable  that  flows  can  be  secured  in  the  valley  of  Ocmulgee  River 
and  its  tributaries  at  elevations  not  exceeding  40  or  50  feet  above 
low- water  level. 

LOCAL  8UFPLIE8. 

Fori  VaUey  (population  2,697,  census  of  1910). — The  town  of 
Fort  Valley  is  provided  with  a  water-supply  system  concerning 
which  the  following  information  has  been  furnished  by  J.  L.  Fincher, 
superintendent  of  waterworks. 

The  system,  which  is  owned  by  the  town,  is  supplied  with  water 
from  two  wells,  Nos.  1  and  2,  364  and  400  feet  deep,  respectively, 
located  at  the  pumping  plant.  (See  Nos.  4  and  5,  Table  42.)  For- 
merly the  supply  was  obtained  from  a  group  of  seepage  springs  on 
the  Fagan  plantation,  3  miles  to  the  east.  The  water  is  lifted  to  a 
50,000-gallon  tank  by  duplex  steam  pumps  having  a  daily  capacity 
of  450,000  gallons.  The  length  of  the  distributing  mains  is  4i  miles. 
The  tank  pressiure  is  42  pounds,  and  the  possible  direct  pressure  from 
the  pmnps  is  70  pounds.  There  are  200  taps  for  domestic  pxu*poses, 
10  for  manufactiu-ing  purposes,  and  35  fire  hydrants.    The  quantity 
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of  water  used  daily  for  domestic  purposes  is  100,000  to  125,000 
gaDons  and  for  manufacturing,  50,000  gallons. 

The  weUs  are  150  feet  apart.  The  364-foot  well  is  8  inches  in 
diameter,  and  when  first  drilled  an  8-inch  casing  was  inserted  to  the 
bottom.  A  strainer  64  feet  long  and  6  inches  in  diameter  was 
inserted  from  300  feet  to  the  bottom  of  the  well.  The  8-inch  casing 
was  then  withdrawn  60  feet  so  that  its  lower  end  was  just  below 
the  top  of  the  strainer.  The  400-foot  well  was  constructed  in  the 
same  manner  as  the  364-foot  well,  except  that  100  feet  of  6-inch 
strainer  was  inserted  in  the  lower  100  feet  of  the  well.  Because 
of  the  greater  length  of  the  strainer  in  the  second  well  it  yields  more 
water  than  does  the  first  well.  The  wells  are  not  pimiped  to  their 
full  capacity,  the  yield  being  more  than  sufficient  to  supply  the 
present  needs  of  the  town.  An  analysis  of  water  from  the  400-foot 
well  is  given  in  Table  43  (analysis  1). 

Logs  of  the  two  wells  just  described  were  not  prepared,  but  Mr. 
Fincher  states  that  the  material  penetrated  in  the  first  25  or  30  feet 
is  red,  ferruginous,  case-hardened  sand,  below  which  the  section 
consists  of  fine  to  coarse  quartz  sand  with  some  thin  interbedded 
layo^  of  clean  white  clay  or  kaolin.  The  sands  are  for  the  most 
part  li^t  gray,  but  some  layers  are  stained  yellow  or  red  with  iron 
oxide. 

There  is  at  the  water  plant  an  old  abandoned  well  said  to  have  been 
drilled  to  a  depth  of  1,075  feet  (well  No.  3,  Table  42).  The  following 
is  a  partial  log:^ 

Partial  log  of  well  at  Fort  VaUey  {No,  S,  Table  42). 


Thiek- 


Depth. 


Red  day.. 


White  day.. 
Tdtowand 
White  cU] 


wnitedaT 

telefcMid  with  pebbles.. 
SdrodT. 


Fed. 

FuL 

20 

20 

20 

40 

8 

48 

40 

88 

10 

98 

400 

498 

(T) 

(T) 

Except  for  the  upper  25  or  30  feet,  which  is  probably  referable  to 
the  Claiborne  group  of  the  Eocene,  the  beds  penetrated  are  of  Oe- 
taceous  age.  The  Ripley  formation  (Cusseta  sand  member)  of  the 
Upper  Cretaceous,  which  inmiediately  underlies  the  red  Eocene 
stratum  at  the  surface,  was  probably  entirely  penetrated,  and  the 
underlying  Lower  Cretaceous  deposits  were  probably  penetrated  to 
a  depth  of  several  hundred  feet.  If  the  depth  reached  is  as  great 
as  given  (1,075  feet),  the  bottom  of  the  well  is  probably  very  near  the 
basement  crjrstalline  rocks. 

>  Georgia  Geol.  Survey  Boll.  16,  p.  120, 1006. 
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Perry  (population  649,  census  of  1910). — ^Perry,  the  county  seat, 
owns  a  water-supply  system  that  obtains  water  from  Indian  Creek, 
a  near-by  stream.  The  distributing  tank  has  a  capacity  of  50,000 
gallons.     (See  analysis  4,  Table  43.) 

The  following  record  of  one  well  (No.  6,  Table  42)  at  Perry,  drilled 
by  the  town,  has  been  published  by  McCallie:  ^ 

Log  of  well  at  Perry  (No.  6,  Table  42). 


Thkk- 


Depth. 


Red  massive  clay 

White  clay 

Yellowish  sand  with  4  inches  of  impervious  iron  ore  at  its  base 

Sand,  with  thin  partings  of  clay 

Dark  carbonaceous  material— possibly  li^ite 

Coarse  gravel 


FM, 

Jtet. 

10 

10 

4 

s? 

82 

133 

4 

136 

2 

138 

An  imdetermined  upper  portion  of  the  section  is  referable  to  the 
Claiborne  group  of  the  Eocene,  and  the  remainder,  the  greater  part, 
including  the  water-bearing  gravel  at  the  bottom,  to  the  Providence 
sand  member  of  the  Ripley  formation.  Zinc,  a  very  unusual  con- 
stituent of  Georgia  waters,  is  reported  in  the  water  from  this  well 
(No.  3,  Table  4).  The  analysis  is  old  and  no  more  reasonable 
explanation  of  this  phenomenon  presents  itself  than  the  doubt  that 
the  analysis  is  correctly  reported. 

The  Southern  Mortgage  Co.,  of  Atlanta,  Qa.,  owns  a  381-foot  well 
(No.  8,  Table  42)  4i  miles  southwest  of  Perry.  Detailed  informa 
tion  concerning  this  well  was  furnished  by  the  S.  S.  Chandler  Arte- 
sian Well  Co.,  from  whom  also  the  following  log  was  obtained: 

Log  cfwell  of  Southern  Mortgage  Co.,  4i  miles  southwest  of  Perry  (No.  8,  Table  4^)- 


Thick- 


Defyth. 


Red  day 

Sand 

Chalk  (marlTl 

Yellow  sand 

Red  clay 

Qu  Icksand 

Marl 

Sand  and  marl 

Hard  rock 

White  sand,  water  bearing . 


Feet. 

JfW. 

69 

60 

10 

79 

40 

119 

20 

199 

11 

150 

180 

330 

20 

350 

20 

m 

6 

376 

5 

381 

Water,  which  rose  within  56  feet  of  the  surface,  was  obtained 
from  the  white  sand  between  376  and  381  feet.  The  yield  was  tested 
with  a  4-inch  pump  for  5  days  at  50  gallons  per  minute;  the  maxi- 
mum yield  was  not  determined.  An  analysis  is  given  in  Table  43 
(No.  5).  The  well  probably  penetrated  the  basal  Eocene  strata  of 
this  area  and  entered  the  upper  part  of  the  Ripley  formation. 

i  Georgia  Oeol.  Survey  BulL  15,  p.  121, 1906. 
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OOier  hedHtiea. — Detailed  information  concerning  several  deep 
wells  is  given  in  Table  42.  The  water  obtained  from  most  wells  of 
this  type  has  proved  unsatisfactory.  The  well  at  Perry  (No.  6, 
Table  42)  is  used  but  little  because  the  water  has  a  strong  ferrugi- 
nous taste.  The  water  of  the  well  3i  miles  west  of  Wellston  (No. 
12y  Table  42)  is  satisfactory  for  drinking  and  for  steam  producing, 
but  not  for  cooking  and  laundering,  probably  because  of  the  iron  in 
it.   Mr.  Smith,  the  owner,  says  concerning  it: 

The  water  is  not  perfectly  clear  and  contains  some  mineral  properties  which  render  it 
unfit  for  washing  clothes  or  for  cooking.  A  golden  yellow  color  is  imparted  to  rice  or 
hominy  cooked  in  it,  and  linens  washed  in  it  are  turned  to  a  similar  color. 

Tlie  well  at  Byron,  owned  by  J.  H.  Peavey  (No.  1,  Table  42),  was 
abandoned  for  reasons  not  given.    The  following  is  its  log:  ^ 

Log  of  well  of  J,  H.  Peavey,  at  Byron  (No,  i,  Table  4t). 


Thiok- 
n«8B. 

D«pth. 

UpiMrCrelaoeoiis: 

teiwif  ^n^  **t^Httnr»  (kaolin)   .      .                            

Feet. 
250 

00 

Feet, 
360 

Qnjrirwnd  And  "ohalk"  (jui^m)  in  i4oat  laym.   Watcr4Maring  stntum,  ooane 
■ad 

810 

It  is  probable  that  all  the  beds  penetrated  belong  to  the  Cusseta 
sand  member  of  the  Ripley  formation. 

Table  42.— Welk  in  BousUm  County. 


Na 

Location. 

Owner. 

Driller. 

Authority. 

Date 
com- 
pleted. 

proxi- 
mate 
eleva- 

tion 
above 

sea 
level. 

BjTon 

Dimbar,     3     miks 

•oath  at 

Fort  Valley 

Fort    Valloy    (waU 

No.  1). 
Fort    Valley     (waU 

No.  2). 

P«ffy 

PcRy.lmilaeastor.. 
P«rry,^mi]et8oatli- 

PowssYille.  U  mUes 

•oathweeioL 
Pomnrille,   1  mile 

north  oC. 
Powwsville,  1  mUe 

northeartof. 
WcUrton^   8i   mlks 

WeUfton,   M   mUea 

cart  of. 
WeUfton  (near  post 

offloe). 

J.  H.  PeaTey 

8.  W.  ICoCalUes.. 
Owner 

1902 
1886 

Feet. 
615db 

T.N.White 

H,r  n^urk         ,, 

S.W.KoCalUe*.. 

525 

Town 

do 

Town 

J.L.Fincher.... 
do 

J.L.Ffaicher 

do 

1911 
1911 

526 
526 

8.  W.  ICcCallie*.. 

D.H.Colkr 

Owner 

1868 
1911 

1875 
1820r 
1906 
1903 
1890 

On  hill. 

Soathem  Mortgage 
Co.,  Atlanta,  Oa. 

J.  W.  Kpting , 

8.  8.  Chandler 
Artesian  WeU 
Co. 

Driller 

» 

Owner 

500:^ 

10 

J.P.NeweU 

.     .do 

11 

W.E.Bmger 

do 

425± 

12 

J.A.Smith 

N.  M.  Brewer, 
Dawson,  Qa. 

do 

do 

u 

W.A.  Stnbbe. 

U 

Thoe.  W.  Leverett. . 

do 

820± 

1  Oaocgla  OeoL  Survey  BoU.  16,  p.  122, 1906. 
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Table  42.^WeU$  in  Houston  Coun^— Continued. 


No. 


Depth. 


Dkm- 
etcr. 


Depth 

to 
brllk- 

dpal 
water- 
bearing 


Depth 
to 

othtf 
water- 
bearing 

beds. 


Level 

of 
water 
below 
sorteoe. 


Yield  per  min. 
ate  by  pomp- 


How  obtained. 


Quality. 


Fed. 

310 

106 

1,075? 

364 

400 

138 


45 
381 
110 

100 
05 
216 


86 

36 

4 
8 
8 


48,86 

36,34 

36 
48 
3 

36 

36 


Feet, 


103 
300 
300-364 
300-400 

136 


40 
376-381 
106 

105 
05 
207 


Feel. 
210 
275 
310 


% 

180 


Feei. 

185 

103 
100 
120 
120 


SOgalloDa. 
flmall,... 


lOOgaUoDS. 
ISOgalloDa. 


Bucket  and  rope. 

Abandoned 

Air-lift  pomp.... 
do 


1. 


Hand  pomp. 


60 


15 
180 


56 
106 

103 
88 
118 

00 

56-64 


SmaU 
50+ 


Small 

Small 

3to5gidlons.. 


Force  pomp ..... . 

line  engine. 
Backet  and  rope. . 
do. 


Abundant. 


Air4iftpamp 

Backet  and  rope. 
....do 


Soft. 

Soft;     analyaJB 

Table  43. 
Strongly  ferrugi- 

Doos;   analysis  3, 

Table  43. 


Analysis  5;  Table  43. 
Soft. 

Do. 

Do. 
Somev^iat     ferrugi- 

noos. 
Slightly         fermgi- 


No. 


Use. 


Principal  water  bed. 


Geologic  horixon. 


Character. 


Remarks. 


12 


13 


Notosed.. 


Domestio. 


Notosed 

Ifonlcipal  supply. 


.....do.... 
Drinking.. 


Ripley  formation 
(Cusseta  sand 
member). 

Upper  Crrtaceoos. 

Ripley  formation. . 
Rroley  formation 

(Cusseta  sand 

memberT). 
do. 


Coarse  sand. 


Well  abandoned;  see  kg, 


.do. 


Sand.... 
....do.. 


Domestio. 
.....do.... 


Ripley  formation 
(Prov  i  d  e  n  c  e 
sand  member). 

do 

Ripley  formationT. 


....do 

Coarse  grayeL. 


Sand 

White  sand. 


Cost,  1335. 
p.  277. 


Dug.     Cribbed  in  part  with  wood. 

Coet.S60.    See  log,  p.  378. 
WeU  abandoned.   See  kg,  p.  375. 


Water  is  little  used.   See  kg,  p.  276. 

Dug.  Cost  of  well.  130;  of  pump.  160. 
8-inch  casing  to  56  feet:  6-inch  cumg  to 
330  feet;  4-inch  casing  to  381  feet 


..do. 
..do. 


.do. 


Cusseta  sand., 
do 


Boiler  and  drink- 
ing. 

Domestk 


.do. 


.do. 
Upper  Cretaceous. 


Ripley  formation 
(Providence 
sand  member). 

do 


Coarse  white  sand, 
.do 


Dug. 


,.^.m 


of  well,  $100;  of  pump,  1250. 


Sand.. 
Sand.. 


..do...... 


Coarse  pebbly 
sand. 


See  log,  p.  273. 
Dug.    Cribbed  in  part  with  wood. 
Dug.    (Mbbed  in   part   with  wood. 

cost.seo. 

Drilled.  Length  of  casing,  207  feet 
Cost  of  weU,  1300;  of  pomp,  1300. 
Unfit  for  laundry  and  cooking. 

Dug.  Cribbed  75  feet.  CoeM^.  See 
log,  p.  273. 

Dug.    Coet,  $45.    See  log,  p.  274. 
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Tablb  43. — Anai^tei  of  underground  tDoienfrom  HomUm  County, 
(Parts  per  mlUiao.] 


Ko. 


Date  of 


1    UsKj  20,1911 
t\ do.... 


May    5,1911 
May  90,1011 


Source. 


TofimweIlNa3. 
Norwood  Spring 
Town  well 


Big  Indian 
Creek. 

WeU  of  Sooth- 
em  Mortgage 
Co. 


Fort  Valley. 


Myrtle  (1)  mflea 
northeast  oQ. 


Perry. 


NearPtorry 

Perry    (4f   miles 
southwest  oO. 


Prinoipal  water- 
bearing stratom. 


Ripley  fonna- 
tioo  (Cmwta 
sand  mem- 
ber?). 

Ripley  fonna- 
tloo  (ProYl- 
denoe  sand 
member?). 

Ripley  forma- 
tion (Provi- 
dence sand 
member). 


*SS 


Depth. 


Ft«t, 
400 


13&-138 


37»-381 


Analyst. 


Bdgar  Everhart. 
Do. 


W.    H.    HoUings- 
head.a 


Edgar  Everliart. 
Do. 


I- 

91 

li 


r 


o  . 

I 


Remarlcs. 


1 
a 

3 

41  U 
S    10 


20 
6.5 

&5 


3.0 
1.5 
5.5 
.6 
XO 


X8 


XO 
XO 
4.4 
S.0 
4.0 


1.0 
1.0 
1.3 
1.0 
1.0 


6.0 
8.0 

8.0 
4.0 


ao 

.0 


6.0 
7.0 
7.8 
Tr. 
0.0 


as 

.2 


1.5 
Tr. 


5.0 
5.0 
X2 
3.5 
4.5 


40 

«67 

52 

43 


Well  5,  Table  42. 
Well  6,  Table  42. 
Well  8,  Table  42. 


•  Georgia  Oeol.  Survey  BuU.  15,  p.  121, 1006. 

fr  Trace  of  potassium. 

f  Phoqphato  ndide  (P0«)  XI;  lino  (Zn)  0.4;  lithium  (Li)  trace. 


ntWIN  COUNTY. 


GENERAL  FEATURES. 


Innn  County  is  in  the  central  part  of  the  Coastal  Plain  of  Georgia, 
about  midway  between  the  Atlantic  coast  and  the  western  boundary 
of  the  State.  Its  area  is  378  square  miles  and  its  population  is  10,461 
(census  of  1910).  Lumbering  and  agriculture  are  the  principal 
industries. 

TOPOGRAPHY, 

The  county  is  nearly  level  to  gently  rolling.  The  streams  are 
small,  have  broad  shallow  valleys,  and  flow  sluggishly  through 
wide  swamps.     Small  cypress  ponds  and  bays  are  numerous. 

GEOLOGY. 

The  surface  terrane  throughout  practically  the  whole  county 
consists  of  50  feet  or  less  of  irregularly  bedded  argillaceous  sands  and 
sandy  clays  which  weather  to  loose  gray  sands.    The  surficial  deposits 
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are  underlain  by  the  Alum  Blufif  formation^  which  consists  of  100  to 
150  feet  of  sands  and  clays  which  outcrop  only  in  one  or  two  very 
small  areas  near  the  southern  boundary  of  the  county.  The  Alum 
Bluff  formation  is  underlain  by  undifferentiated  limestones,  sands, 
clayS;  and  mark,  in  descending  order  of  Oligocene,  Ek)cene,  and 
Cretaceous  age,  probably  having  an  aggregate  thickness  of  several 
thousand  feet.  The  Cretaceous  deposits  are  believed  to  rest  upon 
a  deeply  buried  basement  of  ancient  crystalline  rocks. 

WATER  RESOUROES. 
DISTRIBUTION  AND  CHA&AOTBR. 

Dug  wells  10  to  40  feet  deep  are  the  main  source  of  domestic  water 
supply.    Springs  are  few  and  of  slight  importance. 

Etesian  water  can  be  obtained  anywhere  at  depths  of  200  to 
1,000  feet  or  more.  The  static  head  will  probably  nowhere  be 
great  enough  to  produce  flows. 

LOCAL  BVPPLIBB. 

OciUa  (population  2,017,  census  of  1910). — Ocilla  owns  a  public 
water-supply  system,  which  draws  from  an  artesian  well.  The  well 
was  completed  in  1906,  is  355  feet  deep,  and  8  inches  in  dianieter. 
The  principal  water-bearing  bed  is  near  the  bottom;  the  water, 
which  rises  to  within  98  feet  of  the  surface,  is  lowered  8  feet  by  pump- 
ing. The  water  is  used  for  domestic  purposes  and  for  the  boiler 
supply  of  several  cotton  gins  and  one  sawmill.  The  water-bearing 
stratum  is  probably  in  the  Vicksburg  formation  of  the  Oligocene. 
The  following  analysis  of  a  sample  of  water  from  this  well,  collected 
April  4,  1911,  is  by  Edgar  Everhart: 

•  Analysis  of  water  from  the  SSS-foot  town  well  at  OeiUa. 

Parts  per  mlUiaii. 

Silica  (SiOj) 18 

Iron(Fe) 1.6 

Calcium  (Ca) 34 

Magnesium  (Mg) 6. 2 

Sodium  and  iMtassium  (Na-f  K) 5. 6 

Carbonate  radicle  (CO,) 0 

Bicarbonate  radicle  (HCO,) 158 

Sulphate  radicle  (SOJ Trace. 

Nitrate  radicle  (NO,) Trace. 

Chlorine  (a) 4.5 

Total  diflflolved  solids 144 

The  water  is  clear,  emits  a  slight  odor  of  hydrogen  sulphide,  and  is 
suitable  for  general  domestic  purposes. 

The  following  information  on  a  deep  well  at  the  lumber  mill  of  the 
Ensign  Oskamp  Co.  is  given  by  McCallie:  * 

1  Q«orgia  Q«ol.  Survey  Bull.  15,  pp.  13S,  134, 1908. 
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Thia  well,  which  was  put  down  in  1900  at  a  cost  of  $1,200,  is  6  inches  in  diameter 
ind  512  feeVdeep.  The  water  rises  to  within  40  feet  of  the  surface,  but  by  oontinuous 
pumping  it  is  lowered  to  120  feet.  The  maximum  yield  is  35  gallons  per  miDute. 
The  water  is  used  with  sur^e  water,  after  being  treated  with  boiler  compound, 
for Bteam  purposes.    Water-bearing  strata  are  reported  at  312  and  496  feet,  respectively. 

The  following  record  of  the  well  is  from  memory: 

[Log  of  well  at  mill  o/Emign  Oshamp  Co,,  at  Ocilla,] 

Feet 

Soil  and  clay 0-  60 

Soft  rock 60-  76 

Sand 76-105 

Bock 105-300 

Very  hard  rock 300-312 

Porous  Umestone  with  cavities  4  feet  deep 312-512 

JBFF  DAVIS  COUNTY. 
GENERAL   FEATURES. 

Jeff  Davis  County  is  in  the  central  part  of  the  Coastal  Plain  of 
Georgia  in  the  long-leaf  pine  or  wire-grass  section.  Its  area  is  300 
square  miles  and  its  population  is  6,050  (census  of  1910).  Agri- 
culture, lumbering,  and  turpentining  are  the  principal  industries. 
The  county  is  sparsely  settled  and  Hazelhurst,  the  county  seat, 
is  the  only  town  of  importance. 

TOPOGRAPHY. 

Over  the  greater  part  of  the  county  the  surface  is  nearly  level  to 
dightly  rolling.  Altamaha  River  and  its  tributary,  Ocmulgee  River, 
which  form  the  northern  boundary,  have  cut  their  valleys  150  to  200 
feet  below  the  upland  level  to  the  south;  the  Southern  Railway  track 
at  Hazelhurst  is  approximately  170  feet  higher  than  the  low-water 
level  at  Lumber  City.  Altamaha  and  Ocmulgee  rivers  are  bordered 
by  two  Pleistocene  terrace  plains,  one  lying  10  to  20  feet  and  the  other 
40  to  50  feet  above  low-water  level.  These  plains  are  better  developed 
on  the  north  side  of  the  valley  than  on  the  south  side  in  Jeff  Davis 
County,  where  in  many  places  they  are  narrow  or  absent.  Through- 
out its  extent  along  the  northern  border  of  the  county  the  river 
vaUey  is  separated  from  the  upland  to  the  south  by  an  abrupt 
escarpment. 

The  interstream  areas  are  poorly  drained,  and  small  cypress  ponds 
and  bays  characterize  the  topography.  The  elevation  above  sea 
level  at  Hazelhurst,  the  county  seat,  is  256  feet. 

GEOLOGY. 

The  surface  deposits  throughout  the  entire  coimty,  except  in  a  few 
relatively  small  areas  in  the  north,  consist  of  100  feet  or  less  of 
irregularly  bedded  sandy  clays  and  sands,  with  subordinate,  inter- 
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bedded  layers  of  argillaceous  sandstone  and  quartzite.  They  are 
underlain  by  100  feet  or  more  of  soft  sandy  days  and  sands  With  inter- 
bedded  thin  layers  of  sandstone  and  quartzite  belonging  to  the  Alum 
Bluff  formation,  which  outcrops  in  the  bluffs  of  Ocmulgee  and  AHa- 
maha  rivers.  Pleistocene  terrace  sands  and  clays  have  been  laid 
down  in  narrow  areas  bordering  Ocmulgee  and  Altamaha  rivers. 

The  Alum  Bluff  formation  is  underlain  in  descending  order  by  a 
series  of  undifferentiated  limestones,  sands,  days,  and  marb  of  Eocene 
and  Cretaceous  age,  probably  aggr^ating  several  thousand  feet  in 
thickness,  which  contain  important  water-bearing  beds.  In  an  oil- 
prospecting  well  8  miles  southwest  of  Hazelhurst,  water-bearing  lime- 
stones which  may  represent  in  descending  order  the  Chattahoochee 
and  Vicksburg  formations  (Oligocene)  and  the  Jackson  formation 
OEocene)  were  penetrated  from  400  to  815  feet.  At  an  undetermined 
depth  the  Cretaceous  deposits  rest  upon  a  basement  of  ancient  crys- 
talline rocks. 

WATER  RESOURCES. 
DIfiTRIBUnON  AND  CHARACTER. 

The  main  sources  of  domestic  water  supply  throughout  the  coxmty 
are  dug  wells  15  to  60  feet  deep.  The  waters  of  the  shallow  wells  are 
derived  from  beds  of  sand  that  are  either  siu:ficial  or  belong  to  the 
underlying  Alimi  Bluff  formation.  The  waters  are  soft  and  if  pro- 
tected from  surface  contamination  are  of  satisfactory  quality  for 
domestic  purposes. 

Springs  are  small  and  few  and  are  imimportant.  Ponds  and 
streams  are  utilized  for  stock  and  for  boiler  supply. 

Artesian  water  can  probably  be  obtained  anywhere  and  flowing 
wells  are  possible  on  the  terraces  bordering  Altamaha  and  Ocmulgee 
rivers. 

LOCAL  STTPFLIES. 

Hazdhurst  (population  1,181,  census  of  1910). — ^Hazelhurst,  the 
county  seat,  is  on  the  flat  divide  between  Ocmulgee  and  SatiUa  rivers 
256  feet  above  sea  level.  The  water  supply  of  the  town  is  derived 
from  a  public  artesian  weU  and  from  shallow  dug  wells  owned  by 
individuals. 

The  public  weU  (No.  3,  Table  44),  completed  in  1911,  is  643  feet 
deep  and  8  inches  in  diameter.  The  water  is  reported  to  be  derived 
from  cavernous  limestone  below  482  feet,  to  which  depth  the  casing 
extends,  and  to  rise  to  within  171  feet  of  the  surface.  A  small  yield 
of  water  was  obtained  from  a  pebble  bed  at  140  feet,  and  a  second 
supply  at  about  460  feet.  The  static  head  is  said  to  be  lowered  20 
feet  when  the  well  is  pumped  continuously  125  gallons  per  minute. 
The  water  is  hard,  clear,  and  colorless,  has  a  faint  odor,  and  has 
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proved  satisfactory  for  domestic  use.  The  limestone  from  which 
the  water  is  derived  is  referable  questionably  to  the  Vicksburg  for- 
mation. A  sample  collected  April  6,  1911,  was  analyzed  by  Edgar 
Everhart  with  the  following  results: 

Afud^ns  of  water  from  the  public  artuian  well,  HazeXkwnt  (No.  S^  TabU  44)' 

Parts  pcrmlUion. 

Silica  (SiO,) 24 

Iion(Fe) 4 

Calcium  (Oa) 62 

Magnesium  (Mg) 4. 0 

Sodium  and  i)ota8Bium  (Na+K) 18 

Carbonate  radicle  (CO,) 2. 6 

Bicarbonate  radicle  (HCO,) 178 

Sulpbale  radicle  (SO4) 9.0 

Chlorine  (G) 9. 5 

Nitoate  radicle  (NO,) Trace. 

Total  diflBolved  soUde 231 

Another  well  at  Hazelhurst,  near  the  bottling  works,  is  reported  to 
be  between  400  and  500  feet  deep  and  to  tap  a  water-bearing  bed  at 
about  400  feet. 

Three  oil-prospecting  wells  8  or  9  miles  southwest  of  Hazelhurst 
have  been  drilled  by  Mr.  L.  F.  Hinson,  but  only  meager  data  have  been 
obtained  concerning  them.  In  one  well  828  feet  deep,  on  the  Hinson 
fann,  water  rises  to  within  125  feet  of  the  surface.  One  of  the 
drillers  has  furnished  the  following  log: 

Log  0/ oU-prospecting  well  8  miles  southwest  of  Hazelhurst  (No.  6,  Table  44). 


Thick- 


Depth. 


9arfMe  cby  and  sand 

Soltdayeysand 

BfaUi  elay  and  sand 

Hard  rock  QimmUMte),  shells  at  top . 

ftiiMUpally  linMBtona 

BbdksaDdstoiie 


ett. 

Feet. 

26 

25 

200 

225 

175 

400 

15 

415 

400 

815 

13 

828 

Ocldsmith. — ^At  Bird's  turpentine  distillery  near  Goldsmith  a  well 
was  drilled  to  700  feet.  Gas  is  reported  to  have  been  foimd  at  a 
depth  of  550  feet. 

On  the  bank  of  Hurricane  Creek  near  Goldsmith  and  about  three- 
quarters  of  a  mile  north  of  the  Georgia  &  Florida  Railway  trestle 
is  a  well  300  feet  deep,  the  water  of  which  is  said  to  stand  within  a 
few  feet  of  the  surface. 
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Tablb  ^,—WeUiin  JeffDavU  County, 


No. 

Loeatioo. 

Owner. 

Authority. 

Date 
com- 

proxi- 
mate 
eleva- 
tion 
above 
sea 
leveL 

Depth. 

Diam- 
eter. 

1 

Goldsmith,  neai 
Goldami^^cA 

Feet, 

Fti, 
700 

aoo 

643 

400 
828 

JftAa. 

7 

Hurrl. 

3 

cane< 
Haielhi 
do. 

[Jreek). 

nrat 

CHy 

1911 

36«± 

8 

4 

Bottline  works 

5 

HaseUiunt  (8  or  9  mllee 
soathwest  oO. 

L.  P.  THnsoo 

Well  driller 

No. 

Depth 
toprin- 

cfpal 
water- 
bearing 

bed. 

Depth 
toother 
water- 
bearing 
bediL 

Level 

of 
water 
below 
sorteoe. 

How  obtained. 

Horlsonofprln- 
elpal  waterlMd. 

Remarks. 

1 

Feet, 

FeeL 

Feet. 

Gas  reported  at  550  feet. 

7 

Water  rtaes  within  a  few  feet  of  the 

3 
4 

483-4M3 
400 

140,400 

171 

Pumped 

Vtoksbiirg  formar 

tlonr 
do 

surteoe. 
Clty8iq>ply.    See  analysis,  p.  383. 

5 

138 

Two  other 'on-prospecting' wells 
have  been  drflfed  In  vioinity. 

JEFFEBSON  COUNTY. 


GENERAL  FEATURES. 


Jefferson  County  is  in  the  northeastern  part  of  the  Coastal  Plain  of 
Georgia,  between  Oconee  and  Savannah  rivers,  12  to  15  miles  south 
of  the  fall  line.  Its  area  is  720  square  miles  and  its  population  21,379 
(census  of  1910).  Agriculture  and  the  production  of  lumber  are  the 
principal  industries. 

TOPOGRAPHY. 

The  northern  part  of  the  county,  which  lies  within  the  physio- 
graphic division  known  as  the  fall-line  hills,  is  somewhat  broken  or 
hilly,  and  the  interstream  areas  are  thinly  covered  with  residual  gray 
sand.  The  southern  part  contains  nearly  level  areas  underlain  by 
limestone  and  characterized  in  places  by  lime  sinks  and  ponds.  The 
county  is  drained  chiefly  by  Ogeechee  River  and  its  tributaries. 

In  the  north  the  interstream  areas  lie  about  500  feet  above  sea 
level.  The  upland  surface  inclines  slightly  southward,  descending  to 
about  300  to  350  feet  above  sea  level  in  the  southern  part  of  the 
county.  At  the  junction  of  Williamsons  Swamp  creek  with  Ogeechee 
Biver  in  the  extreme  southeast  the  elevation  above  sea  level  is  about 
200  feet. 
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GEOLOGY. 

The  Qaibome  group  of  the  Eocene,  which  appears  at  the  surface 
throughout  the  greater  part  of  the  county,  has  been  subdivided 
into  two  formations,  the  McBean  formation  and  the  Barnwell  sand. 
The  McBean  formation  consists  of  300  to  400  feet  of  sands,  clays, 
maris,  and  limestones  containing  important  water-bearing  beds; 
the  Barnwell  sand,  which  overlies  the  McBean  formation,  consists  of 
100  feet  or  less  of  red  sands  with  interbedded  thin  layers  of  sandstone 
and  gravel. 

In  the  southwest,  south  of  Williamsons  Swamp  creek,  the  Oai- 
bome  group  is  overlain  by  a  small  thickness  of  irregularly  bedded 
sands  and  clays  of  imdetermined  age.  The  Qaibome  group  is  imder- 
lain  by  500  to  1,000  feet  of  irregularly  bedded  sands  and  clays  of 
Cretaceous  age,  which  contain  niunerous  water-bearing  beds  and  con- 
stitute an  important  source  of  artesian  waters  in  the  region;  these 
beds  appear  at  the  surface  only  in  a  few  small  areas  in  the  northwest. 

The  Cretaceous  deposits  rest  upon  a  basement  of  ancient  crystalline 
rocks  which  lie  at  depths  of  200  to  300  feet  in  the  north  but  descend 
to  probably  1,200  to  1,500  feet  in  the  extreme  south.  In  the  oil- 
prospecting  well  3^  miles  southwest  of  Louisville  (see  p.  287)  the 
basement  rocks  were  struck  at  1,140  feet. 

WATEB  RESOUBOES. 
DISTRIBUTION  AND  CHARAOTBB. 

Wdls  ranging  in  depth  from  25  to  75  feet  are  the  chief  source  of 
domestic  water  supply,  and  where  protected  from  surface  contami- 
nation they  yield  waters  of  good  quality.  In  the  southern  part  there 
are  limestone  springs  of  considerable  size,  and  in  the  hilly  area  in  the 
north  small  springs  are  common.  Springs,  however,  are  not  exten- 
sively utilized.  An  analysis  of  water  from  Omaha  Spring,  near 
Avera,  collected  June  3,  1911,  is  given  in  Table  46  (analysis  1). 

Although  Cretaceous  deposits  appear  at  the  surface  only  in  small 
areas  along  the  extreme  northwestern  boundary,  they  can  be  reached 
throughout  the  remainder  of  the  coimty  by  drilling  through  from  100 
to  500  feet  of  overlying  Eocene  strata.  As  they  contain  numerous 
beds  of  porous  sand  abundant  supphes  of  water  should  be  obtained 
from  them.  The  water-bearing  beds  would  be  tapped  at  100  to  300 
feet  in  the  extreme  north  and  at  400  to  1,200  feet  or  more  in  the 
extreme  south.  The  static  head  of  the  water  in  the  Cretaceous 
deposits  in  the  valleys  of  Ogeechee  River  and  its  tributaries  in  the 
central  and  southern  parts  of  the  coxmty  should  be  great  enough  to 
produce  flows. 
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Water-bearing  beds  of  sand  in  the  Claiborne  group  are  tapped  at 
50  to  100  feet  in  the  north  and  at  50  to  500  feet  in  the  south.  Flow- 
ing wells  are  obtained  from  the  Claiborne  group  in  the  vaDeys  of 
Ogeechee  River  and  its  tributaries  in  the  southern  part  of  the  coimty. 

LOCAL  8UPFLISS. 

Louisville  (population  1,039,  census  of  1910). — At  Louisville 
shaUow  dug  weUs  are  the  chief  source  of  domestic  water  supply, 
though  artesian  wells  are  owned  by  several  residents.  The  town  has 
no  system  of  waterworks.  An  analysis  of  water  from  an  artesian 
well  at  the  fair  grounds  is  given  in  Table  46  (analysis  2). 

McCallie*  gives  the  following  information  concerning  wells  at 
Louisville: 

There  are  five  artesian  wells  in  or  near  Louisville  varying  in  depth  from  350  to 
450  feet.  Water-bearing  strata  were  struck  in  these  wells  at  200  and  300  feet,  the 
main  water  supply  being  obtained  from  the  latter  stratum.  Only  those  wells  which 
are  located  on  low  ground  furnish  a  flow. 

The  foUowing  notes  on  the  strata  penetrated  in  putting  down  the  Louisville  deep 
wells  were  obtained  from  Mr.  G.  H.  Harrell  of  Louisville: 

[General  log  of  wells  in  and  near  Louisville  (No,  Sj  Table  45).] 

Feet. 

Red  motley  clays 25 

Fine  yellow  sand 40 

Quicksand 6 

Marl,  with  fragments  of  shell 8 

Blue  marl 100 

Flint 0.5 

Marl,  honeycombed  rock,  and  lignite 100 

Coarse  sand  with  mica (?) 

In  addition  to  the  wells  above  noted,  there  is  also  another  well  located  at  a  wat^ 
station,  2  miles  south  of  Louisville,  on  the  LouisviUe  &  Wadley  Railroad.  This  is 
a  4-inch  well,  325  feet  deep,  and  it  furnishes  20  gallons  of  water  per  minute.  Two 
water-bearing  strata  were  struck  in  this  well,  one  at  150  and  the  other  at  300  feet 
from  the  surface.  The  former  furnishes  only  a  small  flow,  while  the  water  from  the 
latter  rises  20  feet  above  the  siirface. 

An  oil-prospecting  well  (No.  5,  Table  45)  3^  miles  southwest  of 
Louisville  completely  penetrates  the  deposits  of  the  Coastal  Plain, 
including  the  Cretaceous  and  Eocene  strata.  Although  the  facts 
recorded  furnish  no  direct  information  as  to  the  character  of  the  water- 
bearing strata  encountered,  the  log  of  the  well  is  instructive  on  account 
of  the  light  which  it  throws  on  the  structure  of  the  region.  The  log, 
as  furnished  to  McCallie '  by  James  Tague,  contriactor,  is  as  follows: 

1  Georgia  Oeol.  Survey  Bull.  15,  pp.  125, 126, 1908.  >Idem,  pp.  12&-131. 
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Log  of  oU-proMpecting  well  S^  milea  Boutheast  of  Louisville  (No.  5,  Table  4S). 
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Fossik  characteristic  of  the  Claibome  group  of  the  Eocene  were  ob- 
tamed  at  250  feet.  A  fragment  of  a  turtle  supposed  to  be  of  Upper 
Cretaceous  age  was  obtained  at  380  feet.  On  the  basis  of  these  fos- 
sik the  contact  between  the  Cretaceous  and  Eocene  deposits  is  here 
placed  tentatively  between  250  and  380  feet.  Diorite  gneiss,  encoun- 
tered at  1,140  feet,  doubtless  represents  the  rock  of  the  crystalline 
basement  on  which  the  deposits  of  the  Coastal  Plain  rest.  Tlie  prob- 
able total  thickness  of  Cretaceous  strata  penetrated  is  therefore  790 
feet.  The  Upper  and  Lower  Cretaceous  strata,  both  of  which  are  be- 
lieved to  be  represented  in  the  section,  could  not  be  differentiated. 

Wddley  (population  872,  census  of  1910). — ^The  town  has  no  public 
water-supply  system,  but  has  about  15  artesian  wells,  owned  by  indi- 
viduals, which  range  in  depth  from  300  to  500  feet  and  flow  3  to  15 
feet  above  the  surface.  Although  the  waters  are  moderately  hard 
and  emit  strong  odors  of  hydrogen  sulphide  they  are  potable.  An 
analysis  of  water  from  one  of  the  artesian  wells  is  given  in  Table 
46  (No.  4).  McCaUie  *  has  published,  on  the  authority  of  M.  M. 
Caldwell,  the  following  log  of  an  artesian  well  at  Wadley: 


Log  of  artesian  well  at  Wadley. 

Thk*. 

Depth. 

Yellow  day 

Fea, 

GO 

100 

2 

3S0 

FeeL 
60 

Blue  marl .• 

leo 

Sand 

162 

Marl  ft"*'  Hmestone ,     , , , , ,   

412 

Sand. 

Bartow  (population  384,  census  of  1910). — ^Bartow  is  in  the  south- 
ern part  of  the  county  on  a  terrace  plain  a  few  feet  above  the  swamp 
of  Williamsons  Swamp  creek  and  237  feet  above  sea  leveL  The 
town  has  no  system  of  waterworks,  and  water  is  obtained  from  arte- 
sian and  shallow  wells  owned  by  individuals.  The  artesian  wells 
range  in  depth  from  160  to  525  feet  and  most  of  them  flow  small 
streams.  They  tap  water-bearing  strata  in  the  Qaibome  group  (Mo- 
Bean  formation)  of  the  Eocene.  McCaUie  *  has  published  the  fol- 
lowing log  of  a  well  at  Bartow,  prepared  from  memory  by  L.  B. 
Clay,  the  driller: 

1  Georgia  Oeol.  Survey  Bull.  15,  pp.  126, 127, 1908.  *  Idem,  pp.  127-128. 
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Log  ofdup  well  qI  Bartow  {No,  t,  Table  4S), 


Thick- 


Ecd.  sandy  cUt9 

Coarse  graTel  (t) 

Marl  and  sand  (water  bearing) 

Btuemarl  wfth  an  oocasilofnal  layer  of  rock 

Same  aa  above,  with  abarks'  teeth  and  shells. 


Feet. 
12 
40 
60 
250 
163 


Depth. 


Feet. 
12 


112 
3G2 
525 


S'pfead  (population  370,  census  of  1910). — Spread  is  in  the  northern 
part  of  the  county  on  the  Augusta  Southern  Railroad.  Its  exact 
elevation  above  sea  level  is  not  known  but  is  thought  to  be  approxi- 
mately 400  feet.  The  town  owns  an  artesian  well  which,  according 
to  Mayor  J.  Ll  Denton,  is  130  feet  deep  and  taps  a  white  water-bearing 
sand  at  the  bottom.  The  water,  which  is  soft  but  ferruginous,  comes 
either  from  the  base  of  the  Claiborne  group  or  from  the  upper  part 
of  the  Cretaceous,  and  rises  to  within  16  feet  of  the  surface.  It  is 
pumped  to  an  elevated  tank  having  a  capacity  of  1,300  gaUons,  from 
whidi  it  is  distributed  to  the  consumers.  Tbe  system  is,  however, 
inadequate  and  furnishes  only  a  portion  of  the  domestic  supply.  (See 
Table  46,  analysis  3.) 

Most  of  the  water  supply  for  domestic  purposes  is  obtained  from 
wells  averaging  about  30  feet  in  depth. 

Wrens  (population  616,  census  of  1910). — McCaUie*  has  published 
the  following  data  concerning  a  well  at  Wrens: 

Tliis  well,  which  belongB  to  Mr.  W.  J.  Wren,  is  located  within  a  few  hundred  feet 
of  ^  railway  station.  It  is  4  inches  in  diameter  and  556  feet  deep,  and  it  furnishes 
a  maTimnm  yield  of  80  gallons  per  minute.  The  principal  water-bearing  stratum 
is  at  525  feet  from  the  surface,  and  the  water  rises  to  within  20  feet  of  the  surface. 
It  is  used  for  general  domestic  and  boiler  purposes.  This  well  was  put  down  in  1897 
at  a  cost  of  $400. 

The  well  just  described  taps  a  water-bearing  bed  at  525  feet  in 
Oretaceous  strata  that  were  probably  entered  at  about  175  feet.  (See 
Table  46,  analysis  5.) 

*  Georgia  Oeol.  Sunrey  Bull.  15,  p.  128, 1908. 
38418*»— W8P  341—16 19 
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Table  45. — Wells  in  Jefferson  County. 


No. 


Location. 


Owner. 


Drfller. 


Authority. 


Date 
com* 
pleted. 


proxi- 
mate 
eleva- 
tion 
above 
sea 
Icvd. 


miles 


Avera. 

Bartow 

Louisville 

Louisvilie,    2 

south  of. 
Louisville,  3i  mOes 

southwest  of. 
Louisville  (old  town). 
Spread 


Thos.  8.  Ivey. 


John  F.  Brassell. 


Louisville  &  Wadley 
R.  R.  Co. 


Thos.  8.  Ivey.. 
8.  W.McCaUiea 

....do 

....do 


1900 


Feet. 
"■*237 


.do. 


Town. 


Wadley. 
Wrens.. 


W.  J.  Wren. 


do 

J.  L.  Denton, 
niayor,  and  Df^ 
vid  Denton. 

8.  W.McCaUiea... 

W.W.Bumhamo. 


1007 


1897 


400 
243 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
wattarw 
bearing 
bed. 


Depth 
to 

other 
water- 
bearing 

bed?. 


Level 

of 
water 
above 

or 
below 
surfiace. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


Feet. 
64 

160-^26 

350-460 

325 
1, 143 

225? 
130 

330-600 
556 


Inches. 


Feet. 


Fert. 


300 
300 
*266 


00 
225 
350 
200 

150 


Feet. 


^+7-10 


Oalls. 


QaUi. 


Pumped. 
Flows 


+20 


Both  flowing  and 

nonflowing. 
Flows, 


160 


170,330 


525 


-1-28 
-16 


+3-15 


-20 


Flows. 

Pumped;  gasoline 

engme. 
Flows 


80 


Sulphurous;  analysis 

2,  Table  46. 
Sulphurous. 


Soft;      analysis    3, 

Table  46. 
Hard,     sulphurous; 

analysis  4,  Table 

46. 
Aonalysis  5,Table  46. 


No. 

Use. 

Principal  water  bed. 

Remarks. 

Geologic  horizon. 

Character. 

1 

Domestic 

Domestic,  stock... 

Domestic 

Claiborne  group?. . 

Dug  well,  2  feet  square. 

3  or  more  wells  in  vicinity.    See  log, 

p.  289. 
5  wells  in  vicinity.    See  log,  p.  286. 

2 

McBean  formation 

McBean  formation? 
do 

3 

4 

Boiler  supply  of  lo- 
comotives. 

6 

Oitprospecting  well.    See  log,  p.  287. 

6 

McBean  formation 
Cretaceous? 

McBean  forma- 
tion? 

Cretaceous 

7 

Domestic 

Sand  and  gravel... 

4-inch  casing  to  bottom.    Cost  of  well, 

1450. 
Several  wells.    See  log,  p.  288. 

Cost  1400. 

8 

Domestic,    boiler 
supply  of  loco- 
motives. 

Domestic,    boiler 
supply. 

9 

o  Georgia  Geol.  Survey  Bull.  15,  pp.  125-131, 1908. 
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Table  46.— ^Ino^tM  of  undergr(mnd  waUn  from  Jeffenon  CourUy, 
[Parts  per  mlllioa.] 


So. 


DfttooT 
eoUeetkm. 


JmM  3,1911 
Dee.  18,1912 
May     8,1911 


Source. 


OmahA  Spring.. 
WeU  at  the  fair 
grounds. 

Town  well 

Artesian  well 

WeU  of  W.  J. 
Wren. 


Location. 


A  vera. . . . . 
Louisville. 

Spread.... 
wadley... 

Wrens.... 


Principal  water- 
bearing stratum. 


Claiborne  group. 

McBean  forma- 
tion. 

CretaoeousT 

IfoBean  (brma- 
tionr 

Cretaceous 


Depth. 


Feet. 


200-300 


130 
170-330 


Analyst. 


Edgar  Everhart 
Do.a 

Do. 
Do.  a 

Do. 


1 


|8 


f 


•  QQ 


h 

•08 

I 


Remarks. 


5.4 
» 
12 
13 


Q. 

8.0 
»1.8 

2.0 


LO^    1.0 
1.4 
1. 
3.1 


4.0 
57 


28 


1.0 


ZO 
3.11    2.8 

ft.0 
8.91    3.0 

12 


0.0     &0 


.0^  22 
.01191 


>ll02 


1.0 
9.4 
2.0 
11 


4.0 


8.0       .2 


4.0      20 

8.2     152  P04.3.3j)art8,well3,  Table45. 

4.0      58  Wdl  7,  Table  45. 

4.7     191  PO4,  trace;  free  COi,  13;  well  S, 

Table  45. 
8.0     178  Totaldepth,556  feet;  well  9,  Table 

45. 


a  Qeocgia  OeoL  Survey  Bull.  15,  pp.  125-127, 1908.  b  FeiOa+AliOa. 

JENKINS  COUNTY. 
GENERAL  FEATUBES. 

Jenkins  County  is  in  the  northeastern  part  of  the  Coastal  Plain  of 
Georgia.  Millen,  the  county  seat,  is  53  miles  south  of  Augusta.  The 
uea  of  the  county  is  342  square  miles  and  its  population  is  11,520 
(census  of  1910) .  Agriculture  and  the  shipment  of  lumber  and  naval 
stores  are  the  principal  industries.  A  cotton-cloth  factory  and  a  few 
small  manufacturing  plants  are  located  at  Millen. 

TOPOGRAPHY. 

The  greater  part  of  the  county  is  rolling  to  slightly  hilly.  West  and 
northwest  of  Millen,  however,  the  land  is  nearly  level  with  a  few  lime 
sinks.  Ogeechee  River  flows  across  the  county  and  is  bordered  by  a 
wide  swamp  and  by  a  higher  terrace  plain.  The  known  elevations  at 
nuhx)ad  stations  are  Millen,  158;  Lawtonville,  225;  Perkins,  252  (?); 
Paramore,  244;  Scarboro,  157;  Rogers,  162;  and  Hemdon,  189. 
Some  land  in  the  eastern  part  of  the  county  probably  rises  to  300 
feet. 

GEOLOGY. 

The  surface  terrane  over  the  eastern  and  southern  parts  of  the 
county  consists  of  50  feet  or  less  of  irregularly  bedded,  locally  indurated 
sands  and  clays  of  undetermined  but  probably  upper  Oligocene  age. 
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These  are  underlain  by  the  Alum  Bluff  formation,  which  consists  of 
75  to  100  feet  of  sands  and  clays  similar  to  and  not  easily  discrimi- 
nated from  the  overlying  deposits  and  which  outcrops  in  the  valley 
slopes  of  Ogeechee  River  and  its  tributaries.  The  formation  contains 
water-bearing  beds. 

TLe  Alum  Bluff  formation  is  underlain  by  limestones  and  marls 
which  probably  represent  in  descending  order  the  Chattahoochee  and 
Vicksburg  formations  of  the  Oligocene  and  the  Jackson  formation  of 
the  Eocene.  The  limestone  that  comes  to  the  surface  in  an  area  of 
considerable  extent  northwest  of  l^IiUen  is  mapped  provisionally  as 
Chattahoochee  formation.  The  thickness  of  the  limestones  and  marls 
is  not  known  but  probably  amounts  to  not  less  than  250  feet.  The 
limestones  and  mark,  which  are  water  bearii^,  supply  shallow  wells 
and  are  the  source  of  several  bold  springs.  The  Claiborne  group  of 
the  Eocene,  which  consists  of  300  to  500  feet  of  sands,  clays,  and 
mark,  underlies  the  undifferentiated  limestones  and  mark  of  the 
Oligocene  and  upper  Eocene;  although  the  strata  of  the  Claiborne 
group  do  not  appear  at  the  surface  in  the  county  they  are  abundantly 
water  bearing  and  have  been  tapped  by  a  dozen  or  more  welk. 

The  Claiborne  group  k  underlain  by  a  series  of  sedimentary  deposits 
of  Cretaceous  age,  probably  1,000  feet  or  more  in  thickness,  and  these 
in  turn  rest  upon  a  deeply  buried  basement  of  ancient  crystalline 
rocks.  The  Cretaceous  deposits  are  water  bearing  and  in  the  valley 
of  Ogeechee  River  should  yield  strong  flows. 

Thin  terrace  deposits  of  sand  and  clay  of  Plektocene  age  border 
Ogeechee  River  and  rest  upon  the  older  formations. 

WATER   RESOURCES. 
DISTRIBUTION  AND  CHARACTER. 

In  the  rural  districts  water  for  domestic  use  k  obtained  principally 
from  dug  welk  20  to  60  feet  deep.  Small  seepage  springs  are  common 
and  yield  soft  waters.  A  mineral  analysk  of  the  water  of  Jones 
Spring,  a  small  seepage  spring  a  mile  east  of  Thrift,  k  given  in  Table 
48  (analysk  3) .  In  the  western  part  of  the  county  there  are  a  few 
bold  limestone  springs.  Magnolia  Spring,  6  miles  north  of  MiUen, 
yields  several  million  gallons  daily  of  hard  sulphurous  water. 

Artesians  welk  have  been  drilled  at  MiUen,  Rogers,  Hemdon,  Per- 
kins, and  Scarboro.  Although  artesian  water  can  probably  be 
obtained  anywhere  in  the  county  at  depths  of  300  to  600  feet  or  more, 
the  area  of  flowing  welk  wiU  probably  be  restricted  to  narrow  belts  of 
lowland  bordering  Ogeechee  River  and  Buckhead  Creek, 
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LOCAL  SUPPLIES. 


M3len  (population  2,030,  census  of  1910). — The  public  water  sup- 
ply of  ^CUen  is  derived  from  an  artesian  well,  and  several  such  wells 
are  owned  by  individuals.  The  wells  range  in  depth  from  320  to  566 
feet/  and  all  of  them  flow  3  to  20  feet  above  the  surface.  Water- 
bearing strata,  probably  belonging  to  the  Claiborne  group,  are 
oicountered  at  depths  of  260,  300,.  390,  and  444  feet.  The  yield  from 
tiie  444-foot  stratimi  is  said  to  be  approximately  100  gallons  per 
minute.  The  artesian  water  emits  a  strong  odor  of  hydrogen  sul- 
phide and  is  moderately  hard  but  clear  and  wholesome.  (See  Table 
48,  analysb  1 .) 

Perkins. — At  Perkins  there  are  three  artesian  wells,  one  of  which, 
owned  by  Dr.  W.  E.  Rushing,  is  500  feet  deep.  The  other  two  are 
about  300  feet  deep.  The  principal  water  supply  is  from  rock  and 
sand  at  about  300  feet  and  the  water  rises  te  within  1 7  feet  of  the  sur- 
face. An  analysis  of  the  water  from  Dr.  Rushing's  well  is  given  in 
Table  48  (analysis  2).  Wells  20  te  60  feet  deep  and  yielding  soft 
waters  are  common. 

Hemdofh. — ^Hemdon  is  on  the  terrace  bordering  Ogeechee  River  in 
the  extreme  western  part  of  the  county.  Several  fine  artesian  wells  in 
tfie  vicinity  are  from  200  te  500  feet  deep.  One  well  (No.  1,  Table  47), 
owned  by  J.  B.  Jones  and  drilled  in  1906,  is  364.5  feet  deep  and  flows 
360  gallons  a  minute;  its  static  head  is  40  feet  above  the  surface. 
The  following  log  has  been  prepared  from  a  set  of  well  borings  fur- 
nished by  H.  F.  Loyd,  the  driUer,  which  are  on  file  in  the  office  of 
the  United  States  Geological  Survey  (well  No.  1306),  and  from  the 
driUer^s  log: 

Log  of  well  of  J.  B.  Jones ^  Hemdon  (No.  1,  Table  47). 


Notnported 

Soft  white  limestone  witli  sand  at  base  which  yielded  a  flow  of  10  gaUons  a  minute 

FhK  Ueht-gray,  kwse  calcareoos  sand 

Light  biohh-gray,  finely  arenaceous,  calcareous  clay  or  marl,  interbedded  with  thin  layers 

of  gray  calcareous  sandstone  oontahiing  Bryocoa  and  numerous  fragments  of  shells 

White  sandy  limestone,  soft  at  bottom,  with  numerous  fragments  of  shells;  yielded  a  flow 

ofaOgallons  a  minute. 
Coane  water-beari 

^Dendrophy] 

perorate  Conrad, 


ing  sand  containing  much  lignite  and  numerous  invertebrates,  includ- 
Hb,  Trigonoarca,  Ostrea,  Pecten,  Venerkardia  plankoslaf,  Cptherea 
,TurriteIla 


Thick- 


17.5 


Depth. 


Feet. 

Feet. 

40 

40 

125 

166 

25 

190 

150 

340 

7 

347 

364.5 


The  fossils  from  the  lowest  layer  were  identified  by  T.  W.  Vaughan, 
who  correlates  the  containing  bed  with  the  Claiborne  group  of  the 
Eocene  and  probably  with  the  McBean  formation  of  that  group. 

The  artesian  water  at  Herndon  is  considered  hard,  but  that  of  the 
shallow  wells  is  soft. 

The  following  partial  log  has  been  prepared  from  well  borings  on 
file  in  the  oflBce  of  the  United  States  Geological  Survey  (well  No. 
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1565),  furnished  by  H.  F.  Loyd,  taken  from  a  well  (No.  3,  Table  47), 
owned  by  Mrs.  E.  Daniel,  5  miles  north  of  Hemdon.  It  is  not  known 
whether  the  samples  represent  the  total  depth  of  the  well. 

Partial  log  of  well  of  Mrs.  E.  Daniel,  5  miles  north  of  Hemdon  (No,  5,  TabU  47), 


Thick- 


Depth. 


Missing 

White  sandy  limestone  with  numerous  fragments  of  stiells 

Light  bluish-gray  fine,  very  calcareous  sand  or  marl,  partly  indurated 

liucture  of  fragments  of  white  limestone  (one  showing  dendritic  growth),  blue  calcareous 
sandstone,  quarts  grains,  and  fragments  of  shells;  recognised  Bryosoa,  Balanus,  and  a 
fragment  of  Ttirritella 


Fi€t. 
40 
96 
208 


40 
135 
343 


343 


Rogers. — ^At  Rogers  water  is  obtained  from  both  shallow  dug  wells 
and  deep  artesian  wells.  McCallie  *  states  that  one  well  (No.  8, 
Table  47)  is  351  feet  deep  and  4  inches  in  diameter  and  flows  80  gal- 
lons a  minute;  the  water  rises  24  feet  above  the  surface.  He  pub- 
lished the  following  log  of  this  well  on  authority  of  H.  M.  Loyd : 

Log  of  well  at  Rogers  (No.  8,  Table  47). 


Thick- 


Depth. 


Bhie  clay 

Fine  white  sahd 

Blue  marl 

Black  sand  (waterbearing) 

Blue  marl  and  rock ;  last  50  feet  soft  rock 


Feet, 

J^. 

5 

5 

55 

60 

120 

180 

2 

m 

109 

351 

Scarhoro. — Scarboro  is  in  the  southeastern  part  of  the  coimty  on 
the  terrace  bordering  Ogeechee  River,  at  an  elevation  of  approxi- 
mately 157  feet  above  sea  level.  A  well  (No.  9,  Table  47)  owned 
by  M.  C.  Sharpe,  drilled  in  1902,  is  505  feet  deep  and  yields  water 
that  rises  to  within  15  feet  of  the  surface.  McCallie'  has  published 
the  following  log: 

Log  of  well  of  M.  C.  Sharpe,  Scarboro  (No.  9,  Table  47). 


Thick- 
ness. 

Depth. 

Sand 

Fea. 

4 
100 
40 
361 

Fed, 

4 

Blue  marl 

104 

Soft  rock  with  cavities 

144 

Hard  rock  at  200  feet  extending  to  bottom  of  well 

505 

1  Georgia  Geol.  Survey  Bull.  15,  p.  65, 1908. 
«Idem,  pp.  163-163, 1908. 
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Na 


Location. 


Owner. 


DriUer. 


Authority. 


Date 
com- 
pleted. 


Ap. 
proxi- 
mate 
eleva- 
tion 
above 
sea 
level. 


Hcnidon., 
do.. 


H«ndon     (5 
north  oO. 

Ulllen 

Perkina 

.-.-do 

Rogers 

....do 

Scarboro 


miles 


J.B.Janes 

Mra.'E.baniei.' 


H.  F.  Loyd. 
.do 


.do., 


H.  F.Loyd 

S.  W.  McCaUiea.., 
H.  F.  Loyd  and 
£.  DanieL 


1906 


Fed. 
189 
180 


W.  E.  Rushing.. 
J.  A.  Rodgers... 
W.M.  Wadley.. 


H.  F.Loyd. 
J.  F.Loyd.. 


M.  C.  Sharpe.. 


H.M.Lloyd. 
H.  F.Loyd.. 


W.  E.  Rushing.., 

J.S.Lake 

Postmaster 

8.  W.  McCaUieo . 
doa 


1907 
1909 
1886 


1903 


157 
252 
252 
160 
150 
147 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed. 


Depth 
to 

other 
water- 
b«dring 

beds. 


Level 

of 
water 
above 

or 
below 
surface. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


Ful. 
364.5 
300 
343? 

320- 
565 

500 
300 
410 
351 

506 


Inches. 

4 
2 


Feet. 

347 

300 


Feet. 
160 


300± 
300 


260 
300 
390 


375 


180 
180 
300 


Feei. 
+40 
+14 
-30 

+5-20 

-17 
-17 
+  18 
+24 

-15 


QqXU. 

360 

30 


QatU. 


Ftows.. 
....do.. 


100 


Ftow., 


80 


Steam  engine.. 

Flows 

do 


Hard. 
Soft. 

Analysis  1,  Table  48. 

Analysis  2,  Table  48. 
Hard. 
Do. 


Na 


Use. 


Principal  water  bed. 


Geologio  horison. 


Character. 


Remarks. 


1    Dtaaestic.. 


Domestic 

Domestic   and 

manufacturing. 

Domestic , 


Claiborne  group., 


.....do ^ 

Jackson  formation? 
Claiborne  group, 


Rock 

Porous  limestone. 


4-inch  casing  to  255  feet.   Cost  of  well, 
$475.    See  log,  p.  293. 


6  I  Domesticond  boil- 
er supply. 

Domestic 

do 

..do 


.do., 
.do.. 
.do.. 


Rock 

Rock  and  sand.. 


1^." 


....do 

....do 


Blue  and  marl  rock 


Data  relate  to  several  wel 


3-faich  casing  to  155  feet.  Cost  of  well, 

1250;  of  pump,  $15. 
Cost  of  weU,  $250. 


See  log,  p.  294. 

Cost  of  well,  1650.    See  tog,  p.  294. 


«  Georgia  Geol.  Survey  Bull.  16,  pp.  64-65, 162, 1908.  • 
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Tablb  48. — Analyses  of  under§round  waters  from  Jenkins  County. 
(Parts  per  mOlkm.) 


No. 

Date  of 
ooUeotion. 

Souroe. 

Location. 

Principal  water- 
bearing stratum. 

Depth. 

Analyst. 

Feet. 

1 

ArtedanweU.... 

MiUen 

Claiborne  group. 

320^565 

Edgar  Evertaart* 

2 

Jane    3.1911 

WeU  of  W.  E. 

Perkian 

do 

300± 

Do. 

:{ 

Rushing. 
Jones  SpitDg.... 

Thrift,  1  mile  east 
of. 

SurfiBoe  deposits. 

Do. 

2 

£ 

« 

« 

•o 

« 

1 

t 

1 

a 

3 

e8 

1 

1 

1 

1 

2- 

C 

> 

SI 
?8 

Remarks. 

i 

1 

1 

i 

1 

S 

1 

8 

55 

1 

1 

1 

38 

M.2 

40 

3.6 

5.6 

2.4 

132 

11 

8.0 

IS 

Wells  4.  Table  47. 

2 

11 

.5 

64 

1.0 

4.0 

0.0 

183 

26 

0.2 

6.0 

Total  depth,  500  feet;  weU  6,  Table 
47. 

3 

6.0 

.8 

2.5 

.6 

6.9  1    .4 

1 

28 

1.8 

8.9 

34 

o  Georgia  Geol.  Survey  Bull.  15,  p.  160, 1906.  b  FefO«+AlsO». 

JOHNSON  COUNTY. 
GENERAL  FEATURES. 

Johnson  County  is  in  the  northeastern  part  of  the  Coastal  Plain  of 
Georgia.  Its  area  is  292  square  miles  and  its  population  12,897  (cen- 
sus of  1910).    Agriculture  is  the  principal  industry. 

TOPOGRAPHY. 

The  eastern  part  is  gently  rolling,  the  topography  being  that  char- 
acteristic of  the  Altamaha  upland  or  wire-grass  section.  The  valleys 
are  shallow,  the  slopes  are  low  and  gentle,  and  .the  clear  streams  flow 
.through  broad  swamps.  The  western  part  is  drained  by  Oconee 
River  and  is  somewhat  broken  and  hilly. 

No  determinations  of  altitude  have  been  made,  but  from  estimates 
based  on  established  altitudes  at  Dublin,  Laurens  County,  and  Oco- 
nee, Washington  County,  the  level  of  Oconee  River  in  Johnson 
County  is  thought  to  be  180  to  185  feet  above  sea  level.  The  land 
on  the  divide  between  Oconee  and  Ohoopee  rivers  is  probably  200  feet 
higher. 

GEOLOGY. 

Sands,  clays,  and  marls  of  the  Claiborne  group  of  the  Eocene  out- 
crop to  the  northwest  in  Washington  County  and  underlie  the  entire 
area  of  Johnson  County  beneath  the  younger  formations,  with  a  prob- 
able a^regate  thickness  of  300  to  400  feet.  The  Claiborne  group  is 
>verlain  by  the  Jackson  formation  (Eocene),  which  consists  of  100  feet 
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or  kss  of  limestone  interbedded  with  sandy  layers  and  which  outcrops 
in  a  small  area  in  the  northwest.  The  Jackson  formation  is  overlain 
by  100  feet  or  less  of  limestone  belonging  to  the  Vicksburg  formation 
(Oligocene),  which  outcrops  in  a  small  area  in  the  northwest  and  prob- 
ably underlies  the  entire  county.  In  the  southern  part  of  the  county 
the  Vicksbui^  formation  is  probably  overlain  by  the  sands  and  clays 
of  the  Alum  Bluff  formation  (Oligocene),  but  these  beds  are  not 
known  to  outcrop  at  the  siu^ace. 

Overlapping  the  Oligocene  and  Eocene  formations  and  constituting 
the  surface  formation  throughout  all  but  a  small  area  in  the  extreme 
northwest  are  irregularly  bedded  sands  and  clays  of  undetermined  age. 
Beneath  the  Claiborne  group  and  not  appearing  at  the  surface  are  500 
to  800  feet  of  sands  and  clays  of  Cretaceous  age,  which  at  depths  of 
1,000  to  1,200  feet  or  more  rest  upon  a  basement  of  ancient  crystalline 
rocks. 

All  the  formations  described  doubtless  contain  water-bearing  bods, 
but  the  Vicksbui^  formation,  the  Claiborne  group,  and  the  Cretaceous 
deposits  are  probably  the  most  important  aquifers. 

WATER  RESOUBGES. 
DISTRIBUTION  AND  CHARACTER. 

The  main  sources  of  water  supply  are  wells  20  to  40  feet  deep, 
which  yield  soft  waters.  Small  seepage  springs  are  fairly  common 
and  there  are  a  few  bold  limestone  springs,  but  none  are  important 
as  sources  of  domestic  water  supply.  Deep  wells  have  been  drilled 
at  Wrightsville,  Idylwild,  and  Kite. 

Artesian  water  can  be  obtained  anywhere  in  the  coimty  at  depths 
ranging  from  100  to  1,000  feet  or  more.  The  prospects  for  obtaining 
flows  on  the  lowlands  bordering  Oconee  and  Ohoopee  rivers  are  good. 
Two  flowing  wells  have  been  obtained  at  Idylwild  on  Ohoopee  River, 
3  miles  below  Wrightsville,  but  one  of  them  flows  only  intermittently. 

LOCAL  SUPPLIES. 

Wrightsville  (population  1,389,  census  of  1910). — The  town  of 
Wrightsville  owns  a  water-supply  system  and  derives  water  from  an 
artesian  well  (No.  5,  Table  49)  which  was  completed  in  1911.  The 
well  is  409  feet  deep,  8  inches  in  diameter,  and  yields  132  gallons  of 
water  a  minute  by  pumping.  Two  water-bearing  beds  were  struck, 
one  at  170  feet  and  the  other  at  409  feet;  the  water  from  the  first 
rises  to  within  45  feet  of  the  siuf ace,  and  that  from  the  second,which 
is  probably  in  the  Qaibome  group,  to  within  40  feet  of  the  surface. 

Slits  were  cut  in  the  casing  to  admit  water  from  the  170-foot 
stratum,  so  that  the  water  used  is  a  mixture  from  the  two  beds. 
An  analysis  of  the  mixed  waters  is  given  in  Table  50  (analysis  2). 
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An  abandoned  well  (No.  4,  Table  49),  formerly  used  by  the  town, 
located  on  the  town  square  at  a  somewhat  higher  elevation  than  the 
new  well,  is  578  feet  deep,  and  in  it  the  water  rises  to  within  62  feet 
of  the  surface.  This  well  furnished  only  30  gallons  of  water  a  minute, 
too  Uttle  for  the  needs  of  the  oily.  An  analysis  is  given  in  Table  50 
(analysis  3). 

IdylwUd. — ^Idylwild  is  a  picnic  resort  on  Ohoopee  River,  3  miles 
south  of  WrightsviUe.  IVo  flowing  wells  have  been  obtained  at 
this  place,  one  305  feet  deep  (No.  1,  Table  49)  and  the  other  about 
100  feet  deep  (No.  2,  Table  49).  The  principal  water-bearing  bed  is 
at  a  depth  of  100  feet,  and  the  water  rises  to  a  maximum  height  of 
about  2  feet  above  the  surface.  According  to  D.  R.  Thomas,  how- 
ever, the  305-foot  well  ceases  to  flow  in  October,  the  static  head 
falling  to  2  feet  below  the  surface,  and  does  not  flow  again  until  Feb- 
ruary or  March.  Mr.  Thomas  has  furnished  an  analysis  of  the  water, 
by  J.  M.  McCandless.     (See  Table  50,  analysis  1.) 

Kite  (population  241,  census  of  1910).— A  well  (No.  3,  Table  49) 
at  Kite,  owned  by  the  town,  is  reported  to  be  180  feet  deep  and  to 
contain  water  that  rises  to  within  165  feet  of  the  surface.  In  wells 
sunk  to  greater  depths  in  this  part  of  the  coimty  the  static  head 
would  probably  be  much  nearer  the  surface. 

Table  Ad.—- Wells  in  Johnson  County. 


No. 


Location. 


Owner. 


Drfller. 


Authority. 


Data 
com- 
pleted. 


Idyl  wild,  3  mfles 
south  of  Wrights- 
viUe. 

do 

Kite,  60  yards  north- 
east ofpost  office. 

WrightsviUe  (near 
courthouse). 

WrightsvUle,  ^  mUe 
southeast  of  public 
square. 


D.  R.  Thomas. 


Town.. 
....do. 


....do 

Postmaster.. 


.do. 


Hughes  Specialty 
Well  DrtUine  Co:, 
Charleston,  S.  C. 


S.W.McCaUioo 

Arthur  Pew,  consult- 
ing engineer  Hughes 
Specialty  Well 
DriUingCo. 


1800 
1911 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed. 


Depth 
to 

other 
water- 
bearing 

beds. 


Level  of 
water 

above  (H* 
below 

surface. 


Yield 

per 
minute 

by 
pumi)- 

ing. 


How  obtained. 


QuaUty. 


Feet. 
305 
100 
180 
678 
409 


Ineha. 


Feet. 

100 

100 

180 

430,578 

170,409 


Feet. 


165 


Feet. 
+2to-2 
+    2 
-165 

-  62 

-  40 


OalU. 


Flows.. 


30 
130 


Air4iftpump. 


Analysis  1,  Table  5a 


Analysis  3,  Table  50 
Analysis  2,  Table  50. 


o  Georgia  Geol.  Survey  BuU.  15,  p.  131, 1908. 
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1?ABLX  49. — Wells  in  Johnson  County — Continued. 


Sdd 


No. 

tTsa. 

Principal  water  bed. 

Remarks. 

Qeok)gic  horifoD. 

Character. 

1 

T>HnHng 

VJcksbnrg  fonm^ 

ticmt 
do 

Ceases  to  flow  in  October  and  begins  to 

2 

do 

flow  again  in  February  or  March. 

3 

Domestic,  etc 

Domestic 

Alum  Bhiff  forma- 

tiOIL 

Claiborne  groop. . . 
do 

4 

Sand 

Abandoned. 

5 

Manfeipal  sapjAy. . 

8-inoh  casing  to  400  feet.    Slits  hi  c&<dng 
admit  water  from  the  170>toot  stra- 
tum.   Cost  of  weU,  $1,800. 

Table  50. — Analyses  of  undirgr^nd  waters  from  Johnson  County. 
[Parts  per  million.] 


Na 


Date  of 
collection. 


Source. 


Location. 


Principal  water- 
bearing stratum. 


Depth. 


Analyst. 


Artesian  welL. 


Apr.  30,1911 


Town  well , 

Abandoned 
town  well. 


Idylwild,  3  miles 
south  of  Wrigfats- 
viUe. 
Wri^tsville 


Vicksburg    foi^ 
mationt 

Claiborne  group. 
do 


Feet. 
100 


170,409 
430,578 


J.  M.  MoCandlofls. 


Edrar  Everhart. 
H.crWhite.o 


II 


in 


I 


9 

SI 

I 


Remarks. 


frLO 
4.0 
2.3 


2.2 
5.0 
5.4 


0.0 
.0 


0.2 


3.0 
9.5 
5.6 


41 


220 
241 


Total  depth    of  well,  305   feet. 

Phosphate  radicle  (POO  -0.1. 

WeU  1,  Table  49. 
Slits  in  casing  admit  water  from 

the  170-foot  stratum.    Well  5, 

Table  49. 
Free  carbon  dioxide  is  present. 

Well  4,  Table  49. 


a  Georgia  Oeol.  Survey  Bull.  15,  p.  131. 

JONES  COUNTY. 
GENERAL  FEATURES. 


»  FetOa+AUOa. 


Jones  County  is  located  in  the  central  part  of  Georgia  on  the  border 
between  the  Piedmont  Plateau  and  the  Atlantic  Coastal  Plain.  Its 
area  is  377  square  nuled  and  its  population  13,103  (census  of  1910). 
Agriculture  is  the  chief  industry. 


TOPOGRAPHY. 


The  southeastern  part  of  Jones  County,  less  than  one-fourth  the 
total  area,  lies  in  the  Coastal  Plain,  the  other  three-fourths  being 
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included  in  the  Piedmont  Plateau.  The  Coastal  Plain  area  forms  a 
part  of  the  physiographic  division  of  the  fall-Ene  hills.  The  surface 
is  hilly,  having  been  much  dissected  by  the  headwater  streams  of 
Commissioners  and  Big  Sandy  creeks.  The  maximum  reUef  is  prob- 
ably between  200  and  300  feet.  The  drainage  is  to  Oconee  River 
through  its  tributaries,  Commissioners  and  Big  Sandy  creeks. 

GEOLOGY. 

Ancient  crystalline  rocks  outcrop  at  the  surface  in  the  part  of  the 
county  included  within  the  Piedmont  Plateau.  Their  upper  surface 
slopes  south  and  passes  beneath  the  deposits  of  the  Coastal  Plain 
which  form  the  surface  materials  in  a  relatively  small  area  in  the 
southeastern  part  of  the  county.  These  deposits  are  for  the  most  part 
of  Lower  Cretaceous  age  and  consist  of  coarse,  irregularly  bedded 
sands  with  subordinate  clay  lenses,  the  total  thickness  of  which  prob- 
ably does  not  exceed  100  feet.  Overlapping  the  Lower  Cretaceous 
deposits  are  small  areas  of  sands  and  clays  belonging  to  the  Claibome 
group  of  the  Eocene,  which  occupy  some  of  the  ridges  between  the 
small  streams. 

The  Lower  Cretaceous  deposits  are  favorable  in  texture  and  com- 
position to  the  absorption  and  circulation  of  waters,  but  the  small 
thickness  attained  by  these  deposits  within  the  county  limits  pre- 
cludes the  possibihty  of  obtaining  large  quantities.  However, 
sufficient  amounts  for  domestic  purposes  are  available  at  many 
places. 

WATER  RESOUBGES. 

The  area  imderlain  by  Lower  Cretaceous  deposits  is  relatively 
small  and  the  greatest  thickness  of  the  Cretaceous  strata  probably 
does  not  exceed  100  feet.  Consequently  wells  in  the  southeast  more 
than  100  feet  deep  pass  entirely  through  these  deposits  and  enter  the 
imderlying  basement  crystalline  rocks.  J.  R.  Van  Buren  &  Co.,  of 
GriswoldviUe,  own  a  dug  well  84  feet  deep  a  mile  north  of  the  town, 
which  yields  a  small  amount  of  soft  water  from  the  Lower  Cretaceous 
sands  for  general  domestic  purposes.  Wells  of  a  similar  character 
are  in  use  in  other  parts  of  this  area. 

Mr.  Van  Buren  has  furnished  a  description  of  the  materials  pene- 
trated in  the  well  just  described.    The  log  is  given  below: 

Log  of  well  of  J.  R.  Van  Buren  &  Co.,  1  mile  north  ofOriswoldville. 


Thick- 


Depth. 


Sand,  about 

White  clay 

Red  clay 

Silica  sand,  water  bearing. 
White  clay 


Fed. 


Feet. 

8 

K 

84 
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Small  springs  in  the  Cretaceous  area  yield  waters  of  good  quality. 
Numerous  small  creeks  and  headwater  branches  furnish  excellent 
water  for  stock  and  for  making  steam. 

As  the  Cretaceous  strata  in  the  southeastern  part  of  the  county 
probably  do  not  exceed  100  feet  in  thickness,  and  as  the  topography 
of  the  region  is  such  as  to  favor  the  rapid  drainage  of  the  beds,  thus 
producing  a  low  water  table,  only  moderate  supplies  of  water  can  be 
expected  from  this  source.  Little  if  any  pressure  is  developed  in 
the  wells,  and  water  from  the  Cretaceous  beds  in  the  area  can  scarcely 
be  classed  as  artesian. 

LATTBJSNS  COX7NTY. 

GENERAL  FEATUBES. 

Laurens  County  is  in  the  north-central  part  of  the  Coastal  Plain 
of  Georgia.  Dublin,  the  county  seat  and  coromercial  center,  is  45 
miles  southeast  of  Macon.  The  area  of  the  county  is  806  square 
miles  and  the  population  is  35,501  (census  of  1910).  Agriculture 
is  the  principal  industry,  but  the  production  of  lumber  and  naval 
stores,  though  declining,  is  still  important.  Manufacturing  plants  at 
Dublin  include  cotton  miUs,  fertilizer  factories,  cottonseed-oil  mills, 
an  ice  factory,  a  furniture  factory,  and  other  small  plants. 

TOPOGRAPHY. 

The  county  presents  two  fairly  well  marked  types  of  topography. 
The  northern  part  falls  within  the  physiographic  division  known  as 
the  Dougherty  plain  and  is  characterized  by  a  nearly  level  surface 
underlain  by  limestones  and  marked  by  lime  sinks.  It  differs  in  soil, 
native  vegetation,  and  topography  from  the  part  of  the  county  south 
of  Dublin  and  south  of  the  Wrightsville  &  Tennille  Railroad,  where 
the  surface  exhibits  low  gently  rounded  sand  hills,  broad  shallow 
valleys,  and  other  features  characteristic  of  the  northern  border  of  the 
Altamaha  upland  (long-leaf  pine  and  wire-grass  section). 

Oconee  River,  which  flows  throxigh  the  coxmty,  is  bordered  by 
narrow  swamps  and  at  higher  levels  by  Pleistocene  terraces,  which  in 
places  are  easily  distinguishable.  The  city  of  Dublin  is  situated  in  part 
upon  such  a  terrace.  The  Oconee  is  a  so-called  muddy-water  stream 
while  its  tributaries  in  the  county  are  small  clear-water  streams. 

Determinations  of  altitude  have  been  made  on  Oconee  River  and  at 
the  stations  on  the  Macon,  Dublin  &  Savannah  Railroad.  (See  list  of 
elevations,  pp.  44-51.)  The  altitude  of  the  low-water  stage  of  Oco- 
nee River  at  Dublin  is  160.6  feet  above  sea  level  and  the  upland  both 
east  and  west  of  the  river  rises  100  to  150  feet  above  this  level. 
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QEOLOQT. 

The  Jackson  formation  (Eocene),  which  consists  of  150  feet  or 
more  of  limestones,  outcrops  in  the  extreme  north  and  probably 
underlies  the  remainder  of  the  coimty  beneath  younger  formations. 
Limestones  of  the  Vicksburg  formation  (Oligocene)  overlie  the 
Jackson  formation  and  outcrop  over  much  of  the  county  north  of 
Dublin  and  in  the  vaUey  of  Oconee  River  to  a  point  about  10  miles 
below  Dublin;  they  extend  southward  beneath  younger  formations 
beyond  the  southern  limits  of  the  county.  The  Vicksburg  formation 
weathers  to  red  or  gray  sands  containing  in  places  masses  of  flint 
Undiflferentiated  limestones,  probably  representing  the  Vicksburg 
and  Jackson  formations,  were  penetrated  in  a  well  at  Bentz  between 
147?  and  310.6  feet. 

In  the  southern  part  of  the  county  the  Vicksburg  formation  is 
overlain  by  sands  and  clays  of  undetermined  thickness  belonging  to 
the  Alum  Bluflf  formation.  These  outcrop  only  in  the  valley  of 
Oconee  River. 

Overlapping  the  Alum  Bluff  and  Vlckgburg  formations  and  extend- 
ing north  from  the  southern  boimdary  of  the  county,  apparently  as  an 
overlap  across  more  than  half  the  county,  are  irr^ularly  bedded 
sands  and  clays  of  undetermined  but  probably  upper  Oligocene  age. 
The  thickness  of  these  beds  probably  does  not  exceed  100  feet  and  in 
most  places  is  probably  much  less  than  this  amount,  and  the  maxi- 
mum combined  thickness  of  the  Vicksburg  and  Alupi  Bluff  formar 
tions  probably  does  not  exceed  200  or  250  feet. 

Terrace  sands  of  Pleistocene  age  have  been  deposited  in  limited 
areas  bordering  Oconee  Hiver. 

The  Jackson  formation  is  underlain  by  400  or  600  feet  of  sands, 
clays,  and  marls  belonging  to  the  Claiborne  group  of  the  Eocene,  but 
these  beds  do  not  appear  at  Ihe  surface  within  the  county.  The 
Qaibome  in  turn  is  underlain  by  perhaps  600  to  800  feet  of  sands  and 
clays  of  Cretaceous  age  which  rest  upon  a  deeply  buried  surface  of 
ancient  crystalline  rocks. 

The  Vicksburg  and  Jackson  formations,  the  Claiborne  group,  and 
the  Cretaceous  deposits  are  believed  to  be  important  aquifers. 

WATER  RESOURCES. 
DISTRIBUTION  AND  CHARACTER. 

Dug  wells  20  to  60  feet  deep  are  the  main  sources  of  water  supply, 
but  a  few  artesian  wells  have  been  drilled. 

The  water  of  the  shallow  wells  is  soft,  except  in  places  in  the  north- 
em  part  of  the  county  where  the  wells  penetrate  calcareous  layers  in 
the  Vicksburg  or  Jackson  formations.    The  water  of  the  artesian 
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wells  thus  far  obtained  is  hard  but  is  suitable  for  general  domestic 
purposes. 

Small  springs  are.  fairly  common  but  are  not  used  extensively. 
(See  analyses  2,  3,  and  4,  Table  52.)  Parker  Spring  is  near  Lovett, 
and  Rinehart  Keystone  Mineral  Spring,  locally  reputed  to  possess 
therapeutic  properties,  is  near  Dudley.  In  the  limestone  areas  there 
are  several  large  springs.     (See  p.  304.) 

Artesian  water  can  be  obtained  anywhere  in  the  county  at  depths 
of  100  to  1,000  feet  or  more,  and  flowing  wells  are  possible  in  the 
valleys  at  elevations  not  more  than  70  feet  above  low-water  level 
of  Oconee  River. 

In  the  southern  part  of  the  coimty  the  limestones  of  the  Vicks- 
buig  and  Jackson  formations  are  the  most  promising  aquifers. 
Throughout  the  county  the  deeply  buried  Eocene  and  Cretaceous 
deposits  are  promising  sources  of  artesian  water. 

LOCAL  8T7FPLIES. 

DiMin  (population  5,795,  census  of  1910). — ^According  to  McCalUe  * 
the  municipal  water  supply  of  Dublin,  the  county  seat,  is  obtained 
from  several  flowing  artesian  wells,  300  to  850  feet  deep,  on  a  terrace 
about  50  feet  above  low-water  level  of  the  river. 

One  water-bearing  stratum  was  encountered  at  185  feet,  probably 
in  the  Yicksburg  formation,  and  another  at  295  feet  in  either  the 
Jackson  formation  or  the  Claiborne  group  of  the  Eocene.  The  water 
from  the  295-foot  stratum  rises  30  feet  above  the  siuface.  In  one 
of  the  city  wells  the  principal  water-bearing  bed  is  375  feet,  accord- 
ing to  Mayor  E.  S.  Orr.  The  water  is  hard,  but  has  proved  satis- 
factory for  general  domestic  purposes.  (See  analysis  1,  Table  52.) 
Several  flowing  wells  are  owned  by  individuals. 

Dexter  (population  550,  census  of  1910). — ^The  main  sources  of 
domestic  water  supply  at  Dexter  are  dug  wells  20  to  60  feet  deep, 
which  tap  the  water-bearing  gravels  and  sands  beneath  layers  of 
clay.  The  town  owns  a  water-supply  system,  used  chiefly  for  fire 
protection.  The  water  is  derived  from  a  drilled  well  and  is  reported 
to  be  hard. 

Tingle. — ^At  Tingle,  a  small  station  on  the  Wrightsville  &  Teanille 
Railroad  7  miles  southwest  of  Dublin,  a  well  owned  by  Jeptha 
Tingle  is  242  feet  deep  and  flows  20  feet  above  the  surface.  The 
water  is  derived  from  limestone,  probably  belonging  to  the  Jackson 
formation.     (See  analysis  5,  Table  52.) 

Beniz  (population  275,  census  of  1910). — ^A  well  310.5  feet  deep, 
owned  by  the  Rentz  Lumber  Co.,  has  been  drilled  at  Rentz.  A 
sample  said  to  represent  the  materials  between  147  and  310.5  feet 
(sample  on  file  in  the  office  of  the  United  States  Geological  Survey, 

» Georgia  OeoL  Survey  Bull.  15,  pp.  132-133, 1908. 
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well  No.  770)  is  a  white,  porous,  fossiliferous  limestone  in  which 
were  recognized  fragments  of  echinoids,  Bryozoa,  and  Peeten  per- 
pUmus  Morton?  (identified  by  T.  W.  Vaughan).  The  Bryozoa  were 
examined  by  R.  S.  Bassler,  who  regards  them  as  related  to  the 
bryozoan  fauna  of  Jackson  age  (Eocene)  obtained  from  limestones 
at  Wilmington,  N.  C,  but  states  that  they  may  indicate  either  a 
Jackson  or  a  Yicksbui^  age  for  the  material. 

Limestone  springs, — Well,  Rock,  and  Wilkes  springs,  9  to  14  miles 
south  of  DubUn,  are  the  largest  in  the  county.  They  are  in  the 
lowland  on  the  west  side  of  Oconee  River  at  elevations  not  exceeding 
16  feet  above  the  level  of  the  river  and  are  therefore  subject  to  over- 
flow. The  springs  emerge  from  caverns  in  limestones  and  each 
probably  yields  more  than  a  million  gallons  daily.  Thundering 
Spring,  about  12  miles  northeast  of  Dublin,  is  a  large  limestone 
spring  in  which  the  level  of  the  water  continually  rises  and  falls. 
An  analysis  of  water  from  Lovett  Spring,  owned  by  L.  P.  Fordham, 
near  Lovett,  is  given  in  Table  62  (analysis  3). 

Tablb  51. — WeUs  in  Laurens  County. 


No. 


Location. 


Owner. 


Driller. 


Authority. 


Date 
com- 
pleted. 


proxi* 
mftta 
elevA- 

tion 
above 

sea 
level. 


Dublin 

do 

Rents 

Tingle  (7  mUes  south' 
west  of  Dublin). 


Sam  Bashinski 

Town 

Rentx  Lumber  Co.. 

Jeptha    Tingle 

R.  D.  3,  DuWfai. 


N.  T.  Bastick.. 

John  Carter 

H.  F.  Loyd 

lLD.Mikle,Aiabi 


Mrs.  N.T.  Bastick. 
E.S.Orr,  mayor... 

Driller 

D.R.Thomas  and 
Jeptha  Tingle. 


Fed, 


1896 
1905 
1910 


184 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed. 


Depth 

to 
other 
water- 
bearing 
bedsT 


Heieht 

water 
above 
surCace. 


Yield  per 
minute. 


Plow.    Pump. 


How  obtained. 


Quality. 


Feet. 

290 

375 

3ia5 

242 


Inr1u». 


Feet. 


Feet. 


Feet. 


OaOt. 


GaOt. 


4i,2 
....... 


375 
243 


200,280 
'226 


20 


160 
"26 


Flows.. 


Flows.. 


Hard. 

Analysis  5,  Table  52. 


No. 


Use. 


Principal  water  bed. 


Geologic  horizon. 


Character. 


Remarks. 


Domestic.. 


Domestks. 


Jackson  formation? 
Clsibdma  group... 
Jadfcson  formKoon? 
do 


Limestone. 


Cost  of  weU,  $800. 
4^iDch  casing  to  104  feet. 
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No. 

Date  of 
coDeotion. 

Source. 

Location. 

Principal  water- 
bearing stratum. 

Depth. 

Analyst. 

Feet. 

Well  at  munici- 
pal water-sop- 

Dublin 

Jackson  forma- 
tion? 

185-295 

Edgar  Everhartc 

3    Jane    3.1911 

ply  plant. 
Rmebart   Key- 

Dudley (near) 

Do. 

stone  Mineral 

Spring  No.  4. 

Jrdj,       1909 

Lorett   Spring, 
owned  by  t. 

Lovett.. 

Vicksbure    for- 
matioof 

Do. 

P.  Fordham. 

Sept,      1900 

Parker  Spring, 
owned  by  0. 
W.  Parker. 

Lovett,     }    mile 
southwest  of. 

Late  Oligooene?. 

Do. 

May  11,1911 

WeU  of  Jeptha 
Tingle. 

Tingle    (7    mike 
southwest   of 
Dublin). 

Jackson   forma- 
tion? 

220-242 

Do. 

^ 

^ 

9 

9 

«^ 

■o 

c^ 

2 

• 

d 

1 

8 
1 

i 

t 

1 

t 

1 
1 

g 

1 

•5 

Is 

i 

If 

> 

> 
o    . 

51 

Remarks. 

1 

» 

^6 

68 

3.7 

6.6 

3.1 

0.0 

211 

17 

5.6 

231 

Free  carbon  dioxide  (COa)- 
64. 

2 

2.0 

.2 

8.0 

.5 

3. 

0 

.0 

29 

Tr. 

0.4 

4.0 

40 

I 

17 

.1 

50 

.2 

5.0  1    .4 

144 

2.6 

5.0 

158 

4 

14 

.2 

1.5 

.8 

2.8       .1 

10 

2.4 

4.4 

30 

5 

33 

1.6 

58 

3.0 

8.0 

.0 

203 

1.0 

Tr. 

5.0 

266 

Well  4,  Table  51. 

a  Georgia  Oeol.  Survey  Bull.  15,  p.  132, 1908.  b  FejOi+AljOj. 

LEE  COUNTY. 

GENERAL   FEATURES. 

Lee  County  lies  in  the  west-central  part  of  the  Coastal  Plain  of 
Georgia.  Flint  River  forms  the  eastern  boundary.  Leesburg,  the 
county  seat,  is  89  miles  south  of  Macon  and  24  miles  north  of  Albany. 
The  area  of  the  county  is  326  square  miles  and  its  population  11,679 
(census  of  1910).  Agriculture  and  the  production  of  lumber  and 
naval  stores  are  the  principal  industries. 

TOPOGRAPHY. 

Lee  Coimty  is  in  general  nearly  level.  Lime  sinks  are  numerous 
and  are  commonly  shallow.  They  vary  in  size  from  those  having  a 
diameter  of  60  feet  to  those  covering  100  acres  or  more.  Many  of 
them  contain  water  during  either  a  part  or  aU  of  the  year,  and  some 
support  a  growth  of  cypress  trees.  In  some  of  the  sinks,  which  appear 
to  be  connected  with  undergroimd  streams,  the  level  of  the  water 
has  been  known  to  rise  or  fall  suddenly.  The  surface  of  the  county 
is  estimated  to  lie  between  200  and  335  feet  above  sea  level. 
38418''— W8P  341—15 20 
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GEOLOGY. 

The  Vicksburg  formation  (Oligocene),  which  appears  at  the  surface 
throughout  practically  all  the  county,  consists  of  200  to  300  feet  of 
impure,  cavernous,  water-bearing  limestones,  which  weather  at  the 
surface  to  red  sandy  clays,  or  sands  containing  fragments  and  masses 
of  flint.  The  thickness  of  the  residual  materials  varies  from  place  to 
place,  but  is  usually  great  enough  to  supply  shallow  dug  weUb. 

Small  areas  of  thin  Pleistocene  terrace  deposits  border  Fhnt  River. 

The  Vicksburg  formation  is  underlain  by  200  to  300  feet  of  im- 
differentiated  sediments  of  Eocene  age,  which  contain  important 
water-bearing  beds.  The  Eocene  deposits  are  in  turn  underlain  by 
1,500  feet  or  more  of  sands,  clays,  and  marls  of  Cretaceous  age,  also 
important  for  their  contained  artesian  waters.  At  an  imknown 
depth,  probably  between  2,000  and  3,000  feet,  the  Cretaceous  deposits 
rest  upon  a  basement  of  ancient  crystalline  rocks. 

WATER  BESOUBCES. 
DISTRIBUTION  AND  CHARACTER. 

Water  for  domestic  use  is  obtained  chiefly  from  dug  or  bored  wells 
30  to  90  feet  deep,  and  from  many  artesian  wells  160  to  900  feet  deep. 
The  dug  and  bored  wells  tap  watei>bearing  beds  in  the  Vicksburg 
formation,  and  although  they  commonly  afford  an  abimdance  of 
water,  the  yield  in  some  of  them  has  been  known  to  decrease  during 
dry  seasons.  Limestone  springs  are  fairly  common,  but  none  of  large 
size  have  been  reported,  and  none  are  of  much  importance  as  sources 
of  water  supply. 

The  waters  of  creeks  and  ponds  are  suitable  for  stock  and,  being 
softer,  are  usually  more  satisfactory  for  boiler  supply  than  the  waters 
of  artesian  wells. 

Artesian  water  can  be  obtained  at  depths  of  100  to  1,500  feet  or 
more,  and  it  is  probably  possible,  by  deep  drilling,  to  obtain  flowing 
wells  throughout  the  greater  part  of  the  county. 

LOCAL  8UPPLIB8. 

Leesburg  (population  706,  census  of  1910). — ^There  are  three  pub- 
lic and  several  private  artesian  wells  at  Leesburg.  According  to 
McCallie,*  the  earher  of  the  three  public  wells  (No.  3,  Table  63), 
drilled  in  1893,  is  640  feet  deep  and  contains  water  that  rises  to  within 
12  feet  of  the  surface.  (See  analysis  2,  Table  54.)  Another  well  is 
at  the  town  light  plant  (No.  4,  Table  63)  and  is  about  300  feet  deep; 
it  does  not  flow.  Its  water  is  hard  and  differs  somewhat  in  mineral 
character  from  that  of  the  deeper  well.     (See  analysis  3,  Table  64.) 

1 0«orglA  OeoL  Survey  BuU.  15,  pp.  133, 134, 1909> 
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Other  deep  wells  at  Leesbui^,  owned  by  individuals,  range  in  depth 
from  160  to  750  feet;  some  are  flowing  wells  and  some  nonflowing. 
Additional  infonnation  is  given  by  McCallie  *  as  follows: 

W.  M.  Johnston's  weU,  located  on  his  plantation,  2}  miles  west  of  Leesbiug,  has  a 
depth  of  150  feet  and  fumishes  a  flow  6  feet  above  the  surbice.  Two  water-bearing 
strata  are  reported,  but  only  the  second  stratum  fumishes  a  flow.  The  well  is  3  inches 
in  diameter  and  flows  about  18  gallons  per  minute.  The  flow  is  said  to  be  somewhat 
reduced  in  dry  seasons. 

The  following  record  is  furnished: 

[Log of  W.  M.  JohruUm^B well,  Similes westofLeetburg (No.  7,  Table 6S).] 

Feet. 

Clay 0-    9 

Limestone 9-  13 

Cavity 13-24 

Marl 24-104 

limestone  with  flint 104-144 

Sand  (water  bearing) 144-150 

In  addition  to  the  well  here  described,  Mr.  Johnston  also  has  three  other  wells  on 
his  plantation,  varying  from  100  to  384  feet  in  depth,  but  none  of  these  wells  furnish 
a  flow.    The  water  is  used  only  for  general  burm  purposes. 

Smiihmlle  (population  574,  census  of  1910). — The  public  water  sup- 
ply at  Smithville  is  obtained  in  part  from  three  artesian  wells,  one 
about  900  feet  deep  and  each  of  the  other  two  370  feet  deep.  The 
900-foot  well  (No.  11,  Table  63)  flows,  but  the  water  is  raised  by  a 
pump  to  a  tank  and  thence  distributed  to  the  consumers.  The  water 
is  clear,  soft,  and  sulphurous,  and  is  satisfactory  for  domestic  use. 
In  the  370-foot  welb  the  water  rises  to  within  25  feet  of  the  surface. 
Two  wells,  each  about  900  feet  deep,  owned  by  the  Central  of  (Jeorgia 
Railway  Co.  supply  water  used  principally  in  the  locomotive  boilers. 
A  description  of  one  of  the  wells  is  given  by  McCallie  ^  as  follows : 

One  of  the  railroad  weUs,  which  is  3  inches  in  diameter,  attains  a  depth  of  900  feet. 
Two  water-bearing  strata  are  reported  in  this  well — one  at  500  and  the  other  at  900 
feet.  Water  rises  20  feet  above  the  surface.  It  is  used  to  supply  the  railroad  water 
tank.    The  flow  at  the  sur&ce  is  about  50  gallons  a  minute. 

Mr.  G.  W.  Warwick,  the  weU  contractor,  has  furnished  the  following  partial  record: 

[Log  of  Central  of  Georgia  Railway  Co,'s  well  at  Smiihmlle  (No.  12,  Table  5S).] 

Feet. 

Clay  and  sand  to 40 

Clay  of  various  colors  to 140 

Cavernous  rock  (?)  to 240 

Blue  clay  with  ^ells  and  sharks'  teeth  to 340 

Limestone 345 

Cavernous  limestone  with  corals (?) 

At  the  bottom  of  the  well  the  drill  struck  very  hard  rock  that  could  not  be  pene- 
terted. 

1  Qeorgla  Oeol.  Sorye^  BaU.  15,  pp.  134, 135, 1906.  •  Idem,  p.  135. 
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Armena. — Armena  is  a  station  on  the  Seaboard  Air  Line  Railway 
in  the  southwestern  comer  of  the  county.  The  following  description 
of  deep  wells  at  this  place  is  given  by  McCallie:  ^ 

The  deep  wells  at  Annena,  owned  by  Mr.  I.  P.  Cocke,  are  three  in  number.  They 
vary  in  depth  from  290  to  450  feet.  They  are  all  nonflowing  wells,  and  they  were 
simk  chiefly  to  obtain  water  for  plantation  uses.  The  water  rises  to  a  varying  height 
of  from  24  to  68  feet  of  the  surface. 

Bir.  Cocke  gives  the  following  record  of  one  of  his  wells: 

[Log  of  I.  P.  Cocke's  well  at  Armtna  (No.  f,  Table  5S),] 

Feet. 

Blue  clay 0-40 

Limestone 40-190 

Quicksand 190-250 

Flint  (?) 250-280 

Cavity  from  which  water  rises  to  within  25  feet  of  the  surface . . .  280-290 

Adams. — Adams  is  a  small  station  on  the  Central  of  Georgia  Rail- 
way between  Smithville  and  Leesburg.  The  water  supply  here  is 
obtained  from  dug  and  drilled  wells  ranging  in  depth  from  30  to  180 
feet.  One  well  (No.  1,  Table  53),  owned  by  Mr.  L.  G.  Council,  is 
180  feet  deep;  the  water  in  it  stands  within  15  feet  of  the  surface. 

Philema. — Philema  is  a  small  station  near  Flint  River  on  the  Al- 
bany &  Northern  Railroad.  In  the  vicinity  of  the  town  there  are 
several  artesian  wells  drilled  for  plantation  use.  A  well  (No.  9, 
Table  53)  near  the  station  is  124  feet  deep  and  once  flowed  15  feet 
above  the  surface,  but  now  flows  only  18  inches  above  it.  The  yield 
is  affected  by  droughts  and  by  periods  of  heavy  rainfall.  Lime- 
stone was  struck  at  a  depth  of  40  feet.  The  water  is  said  to  be 
derived  from  a  sand  bed  at  the  bottom. 

A  well  (No.  10,  Table  53)  on  the  Brown  plantation  at  Philema 
Quarters,  one-half  mile  west  of  Philema  station,  is  142  feet  deep. 
When  the  well  was  completed  the  water  rose  above  the  surface,  but 
it  now  stands  15  feet  below  the  surface.  The  elevation  of  the  mouth 
of  the  well  is  a  few  feet  above  that  of  the  other  wells  just  described 
in  this  vicinity.     (See  analysis  4,  Table  54.) 

On  the  Starr  farm  (S.  B.  Brown  plantation),  a  mile  north  of  the 
station,  there  is  a  well  (No.  8,  Table  53)  114  feet  deep  which  flows  6 
feet  above  the  surface.  Casing  extends  to  40  feet,  at  which  depth 
limestone  is  said  to  have  been  encountered.  The  well  is  on  the 
second  river  terrace  about  50  feet  above  low-water  level  of  Flint 
Rivor.     (See  analysis  5,  Table  54.) 

»  Georgia  Oeol.  Survey  Bull.  15,  pp.  136, 137, 1908, 
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Tablb  b^.—Wells  in  Lee  County, 


Na 


Owner. 


Drilkr. 


Aotbority. 


Date 
com- 
pleted. 


Ap. 
proxi* 
mate 
eleva- 
tion 
above 
sea 
level. 


Adams. 

AnDen&.  ............ . 

Leesbure. 

do... 

do 

do 

Leesbnrg   (2}  miles 

west  ox). 
Fhilema  (1  mUe  north 

Fhllema   (near  sta- 
tion). 
Fhilfima  (i  mile  west 

Ebnttlxvilio .  .......... 


L.G.  Council,  Amer- 
icas. 

I.  P.  Cocke. 

Town 

City  light  plant 


Town 

W.  M.  Johnston. 

S.B.Brown 


J.J.Cocke. 


C.  W.  Scarbonmgh 


S.W.McCalUeo. 

do 

C.H.Beasley... 

Mayor , 

E.B.Martin 

S.W.McCalliea. 


Feet. 


1893 


1005 


S.B.Brown.. 
Town 


OttoVeatch. 

.....do 

....do 


275 

SOOi: 

300:^ 

aOOi: 

BOOT 

BOOT 

<>) 


Q.W.Warwick, 


.do. 


Centralof  Oeorgia  Ry 


G.  W.  Warwick 
and  S.  W.  Mo- 
CaUie.o 

S.W.McCalliea.. 


1890 


832 


No. 


Depth. 


Diam- 
eter. 


Dq>th 

to 
prin- 
cipal 
water- 
bearing 
bed 


Depth 
to 

other 
watei^ 
bearing 

beds. 


Level 

of 
water 
above 

or 
below 
surface. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


Feet. 

180 

290-150 

540 

300± 

750 
165 
150 
IH 
124 
142 
000± 

000 


Indus. 
6 


Feet. 


Feet. 


Feet. 

-15 

-24-08 

-12 


OilU. 


Cktlls. 


Hand  pump. 


165 
144-150 


ISO 


Force  pump. . 
Pump 


000 


360-400 
500 


+  6 
+  6 
+  1* 
-16 
+18 

+20 


18 


Flows.. 
....do. 
....do. 


50 


Flows,     but     is 

pumi)ed  to  tank. 

Flows 


Hard. 

Hard;    analysis    1, 

Table  54. 
Hard;     analsrsis    2, 

Table  54. 
Hard;    analysis    3, 

Table  64. 

Hard. 

Analysis  5,  Table  54. 

Analysis  4,  Table  54. 
Soft,  sulphurous. 


Na 


Use. 


Principal  water  bed. 


Geologic  horizon. 


Character. 


Remarks. 


Domestie. 

Farm  use. 
Domestic. 


Domestic, 
factoring. 


Vicksburg  formic 
tion. 

Eocene? 

do 

do 

Cretaceous 

Cretaceous? 


Sand. 

Cavity  in  rock . 


Gravel. 


Farm  use. 


HonicipiBd  supply 


Boiler  supply  of 
locomotives. 


Vidcsburg  forma- 
tion. 

do 

do 

do 

Cretaceous 


Sand.. 


Sand. 


.do. 


Cost  of  well,  $180;  cost  of  pump,  115. 

3  wells.    See  log,  p.  308. 
Cost  of  weU,  $1,200. 


3-inch  casing  to  130  feet.  Other  wells 
reported  100  to  700  feet  deep,  some 
of  which  flow  12  feet  above  surface; 
cost  of  well,  $165;  cost  of  bump,  $20. 

Three  other  nonflowing  wells  on  farm 
100  to  384  feet  deep.    See  log,  p.  307. 


Limestone  fh>m  330  to  470  feet;  two 
other  wells,  each  370  feet  deep,  owned 
by  the  town,  were  drilled  in  1004; 
water  rises  to  within  25  feet  of  the 
surface. 

See  log,  p.  307.  Railway  owns  another 
similar  well. 


o  Georgia  Geol.  Survey  Bull.  15,  pp.  133, 137, 1006. 

^  Elevation  about  50  feet  above  low-water  level  of  Flint  River. 
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Table  54. — Analy9e9  of  undtrgrtmnd  vxiUrsfnjm  Lee  County, 
(Parts  per  mllltoii.) 


No. 


Date  of 
oollection. 


Sonroe. 


Principal  water- 
bearing stratum. 


Depth. 


Analyst. 


Mar.,  1909 
Mar.  30,1911 
do 


WeU   of  L   P. 

Cooke. 
Town    well 
(driDedl8»3). 
WeU    1^    dty 

light  plant. 
8.  B.  Brown 
(Quarters  well). 
8.  B.  Brown 
(8tarr  fum 
weU). 


Armena.... 
Leesborg... 

....do 

PhOema... 
....do 


Eoooer.. 
....do..., 
....do.... 


Vioksborg    for- 
mation. 
.....do 


Feet. 
990+ 

540 

300± 

142 

U4 


Ed^tf  BTerimrt.* 

Do.* 
Edgar  Bveiliart. 

Da 

Da 


58 


f- 


I 


Si 

I 


Remailcs. 


9.2 


62.1 


66.2 
.5 
12 
L5 


0.5 


60 


a? 


1.9 


27 
2.9 


a? 


4.0 
2.9 


ao 

.0 


183 


5.9 


5.3 


0.1 


174 


Free    carbon    diozide 


Table" 


kble53. 
Well  3,  Table  53. 
WeU  4,  Table  53. 
WeU  10,  Table  53. 
WeU  8,  Table  53. 


weU    a. 


a  Georgia  Q«A.  Survey  Bull.  15,  pp.  133, 134, 136, 1906. 


6  FeiOrfAUOs. 


UBBBTY  COUNTY. 
GENERAL   FEATURES. 

Liberty  County,  the  third  largest  county  in  the  State,  is  on  the 
coast  in  the  eastern  part  of  the  Coastal  Plain.  Its  area  is  936  square 
miles  and  its  population  is  12,924  (census  of  1910).  The  production 
and  shipment  of  naval  stores  and  lumber  are  the  principal  industries, 
but  farming  is  carried  on  to  an  important  extent  in  the  north.  A  large 
roofing-tile  factory  at  Ludowici  is  the  only  important  manuf acturibog 
establishment. 

TOPOGRAPHY. 

The  county  is  divisible  into  three  physiographic  parts:  (1)  A  nearly 
level  marine  terrace  plain  (the  SatiUa),  which  extends  16  to  20  miles 
inland  from  the  coast  and  lies  10  to  25  feet  above  sea  level;  (2)  a 
sand-covered  plain  (the  Okefenokee),  which  lies  60  to  100  feet  above 
sea  level  and  parallels  the  first  plain,  the  two  being  separated  by  a 
low  escarpment  which  is  easily  recognizable  in  the  vicinity  of  Wal- 
thourviUe  and  Hinesville;  and  (3)  a  small  area  of  level  to  slightly 
rolling  land  (the  Altamaha  upland),  in  the  west  near  the  Tattnall 
County  line,  which  is,  for  the  most  part,  more  than  100  feet  above  sea 
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level  and  is  better  drained  than  the  lower  plains  just  described.     The 
county  is  dotted  with  small  cypress  and  gum  swamps. 

Altamaha  River,  which  forms  the  southwestern  boundary  of  the 
county,  is  bordered  by  a  wide  swamp  limited  on  the  east  by  a  low 
sand  ridge.  East  of  the  sand  ridge  there  is  an  area  of  low,  flat,  clay 
land  subject  to  overflow  during  very  high  water  stages  of  the  river. 
Bordering  the  coast  are  numerous  islands  separated  from  each  other 
by  a  network  of  short  tidewater  creeks  and  rivers.  Salt-water 
marshes  and  tidewater  swamps  cover  considerable  areas  on  the  islands 
and  on  the  adjacent  mainland.  Tbe  streams  have  shallow  valleys 
and  the  creeks  and  branches  flow  sluggishly  or  spread  out  through 
swamps  which  border  their  courses.  Geologically  the  whole  land 
surface  is  of  relatively  recent  origin  and  has  been  only  slightly 
affected  by  stream  erosion  or  other  destructive  processes. 

QEOLOOY. 

White  or  yellow  sands  and  subordinate  clays  or  silts,  of  Pleistocene 
age,  cover  the  surface  from  the  coast  inland  to  a  few  miles  west  of  the 
Atlantic  Coast  line  Railroad.  Their  maximum  thickness  is  believed 
to  be  less  than  50  feet,  and  over  most  of  the  area  they  are  much  thin- 
ner. They  are  the  source  of  some  of  the  waters  obtained  in  shallow 
dug  and  driven  wells.  Throughout  the  remainder  of  the  county  in  the 
west,  irregularly  bedded  sands  and  clays  of  undetermined  geologic  age, 
whose  aggregate  thickness  probably  does  not  exceed  50  or  75  feet, 
appear  at  the  surface  and  supply  waters  to  shallow  dug  or  driven 
wells. 

A  series  of  undifferentiated  Tertiary  deposits  underlies  the  sur- 
ficial  deposits.  In  their  upper  400  or  450  feet  these  deposits  consist  of 
sands,  greenish  or  drab  sandy  clays,  with  subordinate  layers  of  lime- 
stone, phosphatic  sand,  or  sandy  shell  marl  and  gravel,  and  probably 
include  representatives  of  the  Pliocene,  the  Miocene,  and  the  Alum 
Bluff  formation  of  the  Oligocene.  Below  them  lies  800  to  900  feet  or 
more  of  soft  limestones  interbedded  with  layers  of  sand  and  shell  marl, 
probably  representing  the  Chattahoochee  and  Vicksbiu^  formations 
of  the  Oligocene  and  the  Jackson  formation  of  the  Eocene.  The 
limestones  are  followed  by  sands  which  extend  to  a  depth  of  about 
1,900  feet  (see  section  of  weU  at  Doctortown,  Wayne  County,  p.  453), 
below  which  nothing  definite  is  known  concerning  the  deposits.  It 
is  believed,  however,  that  the  Tertiary  deposits  are  underlain  by  a 
considerable  thickness  of  sediments  of  Cretaceous  age,  and  that  at 
some  imknown  depth,  perhaps  3,000  feet  or  more,  the  Cretaceous 
deposits  rest  upon  a  basement  of  ancient  crystalline  rocks.  The 
Tertiary  deposits  and  probably  also  the  Cretaceous  deposits  contain 
important  water-bearing  beds. 
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WATER  RESOURCES. 


DISTRIBUTION  AND  CHARACTEB. 


Throughout  the  county  dug  or  driven  wells,  10  to  30  feet  deep,  are 
the  main  source  of  domestic  water  supply.  Artesian  wells  have  been 
drilled  at  or  near  Ludowici,  Donald,  Allenhurst,  Flemington,  Rice- 
boro,  Dorchester,  Arcadia,  and  on  St.  Catherines  Island.  There  are  a 
few  small  seepage  springs  in  the  northern  part  of  the  county.  An 
analysis  of  water  from  one  such  spring,  owned  by  T.  J.  Harrington, 
near  Donald,  is  given  in  Table  56  (analysis  3). 

Artesian  water  can  be  obtained  anywhere  at  depths  of  100  to  1,000 
feet  or  more.  Flowing  wells  are  believed  to  be  possible  at  all  places 
less  than  75  feet  above  sea  level. 


LOCAL  SUPPLIES. 


Ludowici  (population  541,  census  of  1910). — ^Driven  wells  20  to  30 
feet  deep  are  the  principal  soiurce  of  water  for  domestic  use  at  Ludo- 
wici, but  there  are  also  three  artesian  wells,  one  owned  by  the  town 
and  two  by  individuals.  The  public  well  (No.  8,  Table  55),  drilled  in 
1907,  is  near  the  Atlantic  Coast  Line  Railroad  station  71  feet  above 
sea  level.  The  well  is  589  feet  deep  and  the  principal  water-bearing 
bed  is  said  to  be  a  shell  marl  at  the  bottom.  Originally  the  water  rose 
to  the  surface,  and  in  order  to  obtain  a  natural  flow  a  shallow  basin 
was  excavated  about  the  casing;  however,  in  1909  the  static  head  had 
decreased  to  5  feet  below  the  surface  and  the  flow  ceased.  The  water 
emits  a  distinct  odor  of  hydrogen  sulphide  and  its  content  of  iron  is 
rather  high;  it  is,  however,  suitable  for  general  domestic  purposes. 
An  analysis  is  given  in  Table  56  (analysis  2).  The  following  is  a 
partial  log: 

Partial  log  of  town  well  at  Ludowici  (No.  S,  Table  55). 


Red  sand 

Blue  clay 

Gray  sand 

Sandstone 

Sand 

Blue  clay 

Blue  rock 

Sand 

Blue  clay 

Sand  (shells  and  teeth  at  260  feet) 

Blue  and  white  clay 

Gray  sand 

Greenish  clay  and  sand 

Not  reported 

Marl 


Thick- 
ness. 


Depth. 


Feet. 

Feet. 

40 

40 

00 

100 

5 

106 

1 

106 

3 

108 

1 

109 

3 

111 

39 

150 

15 

165 

95 

aeo 

40 

aoo 

10 

310 

30 

1?} 

340 

580 


An  artesian  well  (No.  9,  Table  55)  at  the  roofing-tile  factory  of  the 
Ludowici-Celadon  Co.  is  607  feet  deep.     The  water  from  the  principal 
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water-bearing  bed  rises  to  within  7  feet  of  the  surface.  The  mouth 
of  the  well  is  about  3  feet  higher  than  that  of  the  public  well,  but 
probably  draws  from  the  same  water-bearing  beds.  A  water-bearing 
shell  marl  was  found  at  300  feet,  from  which  the  water  rose  to  within 
25  feet  of  the  surface.  A  fossQ  I^ecten  resembling  P.  sayanus  was 
obtained  from  the  300-foot  stratum,  which  suggests  that  the  bed 
belongs  to  the  Alum  Bluflf  formation. 

Donald. — ^Two  deep  wells  (Nos.  3  and  4,  Table  55)  have  been 
drilled  near  Donald,  a  small  town  on  the  Georgia  Coast  &  Piedmont 
Railroad,  10  miles  northwest  of  Ludowici.  W.  J.  Floyd,  the  well 
contractor,  has  furnished  the  following  logs  and  other  detailed 
information  concerning  these  wells: 

Log  of  well  of  8.  H.  Howard,  S  miles  southeast  of  Donald  (No.  5,  Table  55). 


Thick- 
ness. 

Depth. 

Fia. 

Feet. 

2 

2 

10 

12 

5 

17 

14 

31 

37 

68 

3 

70 

31 

101 

6 

107 

35 

142 

12 

164 

6 

160 

24 

184 

14 

198 

23 

221 

3 

224 

22 

246 

36 

282 

24 

306 

10 

316 

18 

334 

21 

355 

14 

360 

25 

394 

8 

402 

8afl 

Hird  red  clay 

flmdyclay 

Sand...... 

day , 

Saod 

Chalky  ciay 

Hard  blae  jdpe  clay 

Sand  and  coarse  gnvel 

Dark  marl 

SatanoD-colorod  clay 

fine  sand 

Coarse  sand 

Soft  rock 

Hard  flint 

Hard  pipe  clay 

Hard  marl 

Fine  sand 

Hard  marl 

Soft  rock 

Coarse  sand,  water  bearing 

Hard  rock 

Soft  porous  rock,  water  bearing 
Hard  fine  rock  like  soapstone .. , 


Log  of  well  of  T.  J.  Harrington,  1  mile  south  of  Donald  (No.  4,  Table  55). 
[Eleratioii  of  curb  12  feet  below  Georgia  Coast  &  Piedmont  R.  R.  track  at  Donald.] 


« 

Thick- 
ness. 

Depth. 

Attwnatlng  layers  of  clay  mind,  and  graret , 

Feet. 
400 
9 
5 
13 
7 
13 
4 
4 
10 
0 
3 

25 
16 
23 
8 
60 
22 
20 

Feet. 
400 

Hardrockr...' ' .' T 

409 

Clay  (streaked) 

414 

Sand  with  thin  layers  of  rock 

427 

H«Kf  !tand5tonA . .'. 

434 

Hard  grayish  stone 

447 

Hard  wh(ti?ll  fl^nt 

451 

Soft  rock :; 

456 

Hard  rock 

474 

SoftitKk 

483 

Hardrock 

486 

Soflrock 

511 

Sof^niarl ■           

527 

Sollrock 

550 

Pwws  rock,  water  bwring , ... 

558 

ICarl  and  layers  of  hard  wEitish  rock 

618 

Hard  lock 

640 

R<*¥  with  large  iK)ckets  containing  watfir 

660 
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AUenhurst — A  well  (No.  1,  Table  55)  owned  by  the  Byers-Allen 
Lumber  Co.  at  Allenhiirst,  12  miles  east  of  Ludowici,  completed  in 
1909,  is  546  feet  deep  and  10  inches  in  diameter.  It  flows  800  gallons 
a  minute  8  feet  above  the  surface.  The  water  is  sulphurous  €Lnd  is 
used  for  domestic  purposes  and  for  boiler  supply  at  a  large  lumber 
mill.  A  log  of  the  well  has  been  furnished  by  the  Hughes  Specialty 
Well  Drilling  Co.,  of  Charleston,  S.  C. 

Log  of  well  of  Byers-Allen  Lumber  Co.^  Allenhwrst  (No.  1,  Table  55). 


Clay 

Clay  and  sand  layers 

Fine  sand 

Coarse  sand  and  gravel  (water ) 

Fine  sand  and  marlo  layers 

Blue  marla 

Marl  and  sand 

Coarse  sand 

Alternating  marl  and  sand 

Marl  and  rock 

Rock,  medium  hard,  small  flow 

Marl  and  sand 

Rock  and  marl 

Marl  and  sand 

Limestone,  flow  increased 

Shell  formation;  flows  800  gallons  a  minute  Irom  depth  of  500  feet. 
Not  reported 


Thidc. 
ness. 

Depth. 

Feet. 

Feet. 

ao 

ao 

ao 

40 

10 

fiO 

ao 

70 

30 

100 

30 

130 

ao 

150 

ae 

170 

130 

300 

40 

340 

ao 

360 

40 

400 

ao 

490 

ao 

440 

40 

480 

ao 

500 

46 

546 

a  All  the  strata  called  "marl"  are  probably  clay. 

FlemingUm, — There  are  several  flowing  wells  near  Flemington. 
A  well  (No.  7,  Table  55)  owned  by  A.  G.  Caison,  a  mile  east  of  the 
post  office,  is  181  feet  deep  and  flows  a  small  stream  6  feet  above  the 
surface.  A  sample  of  water  was  analyzed  for  comparison  with  the 
water  of  the  deeper  well  at  Ludowici.     (See  Table  56,  analysis  1.) 

St  Catherines  Island. — Six  artesian  wells  on  St.  Catherines  Island, 
five  of  which  flow,  i^re  used  for  general  domestic  and  plantation 
purposes.  The  wells  are  less  than  500  feet  in  depth  and  furnish 
strong  flows.  Their  static  head  is  said  to  be  slightly  affected  by  the 
tides.i 

W.  J.  Floyd,  the  driller,  has  furnished  information  regarding  a 
well  (No.  12,  Table  55)  drilled  in  1909,  at  the  south  end  of  the  island, 
6  feet  above  sea  level.  This  well  is  438  feet  deep,  is  cased  to  230 
feet,  and  flows  60  gallons  a  minute.  Its  static  head  is  42  feet  above 
the  surface. 

Log  of  well  on  St.  Catherines  Island  (No.  It,  Table  55). 


Thick- 
ness. 

Depth. 

Pand.x                X  .  

FeU. 

38 
3 
180 
80 
75 
13 
40 

Feei. 
38 

Coarse  sand  and  sravel  with  shells ., 

41 

Sand 

230 

Greenish  marl 

310 

Grayish  marl 

3SS 

Marl  and  layers  of  soft  rock  with  first  flow  at  398  feet 

398 

Marl  and  layers  of  rock;  flow  at  433  feet 

438 

»  Georgia  Geol.  Survey  BuU.  15,  p.  139, 1908. 
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Oiker  localities. — ^Flowing  wells  are  the  chief  source  of  water  supply 
at  Riceboro,  Dorchester,  and  Arcadia.  At  each  place  the  wells 
are  less  than  600  feet  deep  and  yield  strong  flows  of  moderately 
hard  water  emitting  an  unpleasant  odor  of  hydrogen  sulphide. 
(See  Table  55.) 

Tablb  hb.—WelU  in  Liberty  County, 


No. 

Location. 

Owner. 

DrOkr. 

Authority. 

Date 

com- 

pleted. 

Ap. 
proxi- 
mate 
elevar 

tion 
above 

sea 
leveL 

1 

AUflohi 

Aroadii 
Donald 

mt 

BvMA-ADen    Lnm- 

Hughes    Spe- 
ofalty  Well 
DrilliM    Co., 
Charleston, 
8.  C,  J.   R.' 
Connelly, 
driller  in 
charge. 

Hughes    Spe- 
cialty Wen  DriU. 
ing  Co.,  Charles- 
ton, S.  C. 

1000 

Ful. 
+10 

) 

i 

1 

her  Co. 
rown 

3 

.H.Howard. 

W.J.  Floyd.  R. 

Drfller....!""!' 

1913 
1912 

4 

soatheMtot 

T.J.Hairiivtoo.. 
W.  P.  Wait 

F 

VI 

.  D.i,  Sa- 

umah. 

do 

do 

S 

of. 
Docchflc 
Dordw 

west 
FlomiQ 
Ludow 

do 

Riceboi 

Rioebo 

Iter 

S.W.lfoCallit 
do 

I*.. 

A 

star,  2  miles 

Df. 

gtOQ 

L 

...do 

.: ..,..: 

7 

LO.Caiflon j 

p.  L.  Perry. 
J.  W.  WiggiL 

8 

d. .!;...:;:.: 

Town.... 

Dfl.. 

LW.  Wiggins  imd' 
R.  L.  Home. 

1907 

+71 
+74 

9 

Lndowid .  Celadon 

Co. 
Seaboard  Air  Ltaie 

H) 

no 

8.  W.  ICoCaUi 
do 

sa 

11 

ro.     1     mile 

Ry. 
A.  E.  Wl: 

J.Raner. 

on 

13 

northeast  of. 
St. Catherines  Island. 

W.J.  Floyd 

W.  J.  Floyd    - 

1900 

+  6 

D«pth. 

Diam- 
eter. 

Depth 

to 
prhi- 
cipal 

water- 

D^th 

to 
other 
water- 

1^ 

Leyel 

of 
water 
above 

or 
below 
surfetce. 

Yield  per 
minute. 

How  obtained. 

No. 

Flow. 

Pump. 

QuaUty. 

Feet. 
516 
225 
402 

600 
470 
450 
181 

580 

607 

4flor 

430r 
438 

Indus. 
10 

2i* 

4 
3 
6 

8 

? 

Fta. 

Fett. 
ISO 

334I356' 

550-658 

Fut. 

+  8 
+20 
-14 

-11 

OclU. 
800 
50 

QcUm. 

Flo 

ws  ••...... 

223 
300-304 

040-000 

do 

20 
120 

Suction  mimn  and 

Hard  and  sulphur- 
ous. 
Hard. 

Flo 

isoline  engine, 
do 

166 
1,200 

ws.       .... 

+30 
+  6 

-  6 

-  7 

do   ..' 

181 

680r 
502r 
460? 
350r 
306-438 

""366' 
350 
350 

do 

Sulphurous;   analy- 
sis 1,  Table  56. 
Analysis  2.  Table  56. 

10 

Flo 

WS 

11 

do 

U 

+42 

60 

do 

Har^ 



__ 

a  Georgia  Oeol.  Survey  BuU.  15,  pp.  137-139, 1908. 


Digitized  by 


Google 


316      UNDERGROUND  WATERS  OP  COASTAL  PLAIN  OF  GEOROU. 
Tablb  55. — Wells  in  Liberty  County — Continued. 


No. 

Use. 

Principal  water  bed. 

Remarks. 

Geologic  horixon. 

Character. 

1 

Manufacturing, 
domestic. 

Tertiary 

Limeatone      and 
sheUmari. 

See  log,  p.  314. 

2 

.  ...do 

^ 

Domestic 

do 

Porous  rock 

6-inch  casing  to  166  feet;  4-indi  casing 

4 

do 

do 

to  243  feet;  2Hnch  casinc  to  363  feetl 
Cost  of  well,  |900;  ofmarfiinery,$325. 
See  log,  p.  313. 
g.{nch  casing  to  200  feet;  6-incli  casing 

5 

do 

to  400  feet;  4^inch  casing  to  550  feeC 
Cost  of  weU,  $1,600;  of  machinery, 
$275.    See  log,  p.  313. 

5 

do 

7 

Domestic 

do 

3-bich  casing  to  72  «Bet. 
See  log,  p.  312. 

g 

do 

SheUmari 

9 

.do 

10 

do 

11 

do 

12 

Domestic 

do 

Marl  and  layers  of 
rock. 

3-inch  casing  to  230  feet.    CostofweU, 
$450.^^ 

Table  56. — Analyses  of  U7idergr<mnd  waters  from  Liberty  County, 
[Parts  per  million.] 


8lUca(SiO,) 

Iron(Fe) 

Aluminum  (Al).. 

Calcium  (Ca) 

Magnesium  (Mg). 
SoSum(Na)..... 
Potassium  (K). 


45 
.2 


6.0 


Carlwnate  radicle  (COj) 

Bicarbonate  radicle  (HCOg) . 


Sulphate  radicle  caOt). . 
Nitrate  radicle  (NOg).. 

Chlorine(a) 

Total  dissolved  solids.. 


16 
4.0 

54 

L2 
202 

7.0 
.0 

5.0 
236 


28 
14 

20 

2.0 
195 

7.0 
Trace. 

3.5 
240 


8.5 
3.5 

.2 
2.0 
1.6 
4.7 

.4 


U4 


8.7 
41 


1.  Well  No.  7,  Table  55.    Sample  collected  May  5, 1911.    Edgar  Everhart,  analyst. 

2.  WeU  No.  8,  Table  55.    Sample  collected  Apr.  8, 1911.    Edgar  Everhart,  analyst. 

3.  Spring  of  T.  J.  Ilarrington,  near  Donald  no  miles  northwest  of  Ludowld).    Water  fhmi  undiilefen- 
ttated  surncial  deposits.    Edgar  Everhart,  analyst. 

LOWNDBS  COUNTY. 
GENERAL  FEATURES. 

Ijowndes  County  is  in  the  south-central  part  of  the  Coastal  Plain 
of  Georgia  and  is  one  of  the  tier  of  counties  bordering  Florida.  Its 
area  is  482  square  miles  and  its  population  24,436  (census  of  1910). 
The  shipment  of  lumber  and  naval  stores  are  important  industries. 
Cotton  goods,  fertilizers,  and  other  products  are  manufactured  at 
Valdosta.  Sea-island  cotton  is  the  most  important  agricultural 
product. 

TOPOGRAPHY. 

The  northern  part  of  the  coxmty  is,  in  general,  a  nearly  level  plain, 
on  which  are  numerous  cypress  ponds.  In  the  south  tiie  surface  is 
nearly  level  to  slightly  imdulating.    lime  sinks  are  numerous,  some 
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of  thiem  being  diy  and  others  holding  ponds  and  lakes,  the  waters  of 
which  are  clearer  than  the  waters  of  the  streams.  Ocean  Pond,  one 
of  the  largest  of  the  few  lakes  of  the  State,  has  an  area  of  5  to  6  square 
miles.  Tlie  county  is  boimded  on  the  west  by  Withlacoochee  River 
and  is  partly  bounded  on  the  east  by  Alapaha  River.  These  streams 
have  cut  their  beds  76  to  100  feet  below  the  upland  plain  on  which 
Valdosta  is  located,  and  are  bordered  by  two  low,  sand-covered  terrace 
plains,  the  lower  of  which  lies  10  to  15  feet  and  the  upper  30  to  40  feet 
above  low-water  level. 

The  known  altitudes  above  sea  level  are  Valdosta  218,  Naylor  195, 
and  Ousley  151  feet  on  the  Atlantic  Coast  Line  Railroad;  Dasher 
185,  Lake  Park  167,  Melrose  154,  State  Line  161,  Mineola  220,  and 
Hahira  236  feet  on  the  Georgia  Southern  &  Florida  Railway;  Withla- 
coochee River  water  level  124,  bridge  level  140  feet. 

GEOLOGY. 

The  Chattahoochee  formation  (Oligocene),  which  consists  of  150 
feet  or  more  of  porous,  cavernous,  water-bearing  limestones,  outcrops 
on  Withlacoochee  River,  in  the  southern  part  of  the  coimty,  and 
underlies  the  entire  coimty  beneath  younger  formations.  The 
Chattahoochee  formation  is  overlain  by  50  to  150  feet  of  greenish 
sands  and  sandy  clays  belonging  to  the  Alum  Bluff  formation  (Oligo- 
cene), which  outcrops  in  the  southern  part  of  the  county  and  in  the 
valleys  of  Withlacoochee  and  Alapaha  rivers  and  their  tributaries, 
and  which  locally  contains  water-bearing  beds.  Over  the  greater  part 
of  the  county  north  of  the  latitude  of  Lake  Park  the  Alum  Bluflf 
formation  is  overlain  by  75  feet  or  less  of  irregularly  bedded  sands  and 
ckjrs  of  imdetermined  but  possibly  upper  Oligocene  age.  Terrace 
sands  of  Pleistocene  age  have  been  deposited  in  narrow  areas  border- 
ing Withlacoochee  and  Alapaha  rivers. 

The  limestones  of  the  Chattahoochee  formation  are  believed  to  be 
underlain  by  similar  water-bearing  limestones  referable  to  the  Vicks- 
burg  formation  (Oligocene),  but  the  two  formations  have  not  been 
accurately  discriminated  in  the  county.  However,  fossils  of  Vicks- 
burg  age  have  been  obtained  in  wells  at  Valdosta  between  the  depths 
400  and  480  feet.     (See  p.  319.) 

Beneath  the  Vicksburg  formation  in  descending  order  is  a  series  of 
undifferentiated  sediments  of  Eocene  and  Cretaceous  age,  which  at  an 
unknown  depth,  perhaps  3,000  feet  or  more,  are  beUeved  to  rest  upon 
a  basement  of  ancient  crystalline  rocks.  These  sediments  contain 
important  water-bearing  beds. 

WATER  RESOUBOES. 

DisnuBunoN  and  character. 

Shallow  dug,  driven,  and  bored  wells  15  to  75  feet  deep  are  the  chief 
source  of  domestic  water  supply  in  the  county.     All  except  a  few 
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wells  near  the  Florida  line  which  peneta-ate  limestones  yield  soft 
waters.  Where  only  a  small  amomit  of  water  for  domestic  use  is 
required  wells  of  the  driven  type  are  preferable  to  wells  of  the  other 
types,  for  they  afford  less  opportunity  for  contamination  from  sur- 
face sources.    Artesian  wells  have  been  drilled  at  and  near  Valdosta. 

There  are  a  few  small  springs  in  the  county.  The  waters  of  the 
streams,  ponds,  and  lakes  are  suitable  for  stock  and  for  boiler  sup- 
pUes. 

Artesian  water  can  be  obtained  anywhere  in  the  county  at  depths 
of  100  to  1,000  feet  or  more.  Wells  500  feet  or  more  in  depth  on  the 
terrace  plains  bordering  Withlacoochee  and  Alapaha  rivers  will  prob- 
ably flow. 

LOCAL  SUPFLIB8. 

Valdosta  (population  7,656,  census  of  1910). — ^Valdosta  owns  a 
pubUc  water^upply  system  which  obtains  water  from  an  artesian 
well  (No.  1,  Table  67),  completed  in  1900,  500  feet  deep  and  8  inches 
in  diameter.  The  water,  which  rises  to  within  120  feet  of  the  sur- 
face, is  pumped  at  the  rate  of  about  300,000  gallons  daily.  It  is  hard 
but  has  proved  satisfactory  for  general  domestic  purposes.  (See 
analysis  1,  Table  58.) 

McCallie  ^  has  published  the  following  log: 

Log  of  town  well,  Valdhsta  {No.  1,  Table  S7), 


Thick- 
neas. 

DdXh. 

no. 

FM. 

3 

% 

90 

n 

£0 

n 

8 

80 

37 

U7 

» 

vn 

33 

306 

fiS 

300 

100 

800 

140 

800 

Sarfldal  sand 

YeUowsand 

Sand  and  graveL 

Blue  mart 

Soft  coral  rock 

Sandy  clay,  often  indiirat«d  and  phosphatic 

Rather  oonqiact,  brownish-gray  limestone  containing  minute  grains  of  transparent  quarts 

sand 

White  porous  limestone,  water  bearing 

Same  as  above,  with  fragments  of  sea  urchins 

Mliite  porous  limestone,  water  bearing 


The  limestones  in  the  upper  part  of  the  well  probably  belong  to  the 
Chattahoochee  formation  and  those  in  the  lower  part  to  the  Vicks- 
burg  formation. 

McCalUe'  describes  a  well  (No.  2,  Table  57)  drilled  by  the  town  in 
1893.  Analyses  of  waters  from  diflFerent  levels  are  given  in  Table  58 
(analyses  2,  3,  and  4). 

From  a  set  of  well  borings  on  file  in  the  office  of  the  United  States 
Geological  Survey  (well  No.  915),  probably  obtained  from  the  town 
well  drilled  in  1893,  the  following  partial  log  has  been  prepared.  The 
Foraminifera  were  determined  by  J.  A.  Cushman. 

i  Cleor^ia  Oeot  Snrve7  BuU.  18,  pp.  140, 141, 1906.  *  Idem,  p.  140, 
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Partial  log  o/weU  at  Valdoata  {No.  t,  Table  57). 

(Drilled  by  J.  A.  Durst;  samples  furnished  by  L.  C.  Jc^mson.] 

Feet 

lig^trgiay  aigillaceouB  sand  and  chunks  of  white  clay  at 48 

Fragmentsof  brown  flint  at 87 

Chunks  of  chocolate-colored  sandy  silicified  clay,  white  sand- 
stone, and  numerous  Mrly  well  rounded  quartz  pebbles  up  to 

one-half  inch  in  longest  dimension 88-00 

Fragments  of  white  sandy  limestone  and  gray  flint 117-122 

Chxmks  of  white  sUicifled  clay  or  claystone — some  showing  den- 
dritic growths— and  fragments  of  flint 123-126 

Fragments  of  white  limestone 130-132 

Fragments  of  white  sandy  limestone,  white  sUicified  calcareous 

clay,  and  one  fragment  of  flint 133-139 

Fragment  of  white  calcareous,  sandy  claystone  at 153 

Fragments  of  white  sandy  calcareous  clay  and  rounded  chunks  of 

gray  limestone ► 212-214 

Small  fragments  of  white  limestone  and  gray  flint 240-241 

Laige  fragments  of  dark-gray  flint  and  white  limestone 247-250 

Fragments  of  white  sandy  limestone,  echinoid  tests  and  spines, 

etc 311-350 

Fragments  of  white  fossiliferous  limestone  and  flint;  small  flat 

echinoids,  fragments  of  pelecypods,  gastropods,  etc 360-416 

White  limestone,  containing  numerous  small  Nummulites,  Dia- 

pansus  sp.,  a  few  small  echinoids,  etc 400-416 

Same  as  preceding,  containing  Nummulites  and  Orbitoides 430-450 

Same  as  preceding,  containing  Nummulites  and  Orbitoides,  one 

Mrly  large  Orbitoides  cf .  0.  epkippium  (Schloth),  at 459 

fragments  of  brown  magnesian  *  limestone 476-477 

fragments  of  white  limestone,  brown  magnesian  limestone,  small 
echinoids,  Nummulites,  Orbitoides  (2  species),  and  fragments  of 

pelecypods  and  gastropods,  at 477J 

Same  as  preceding,  containing  Nummulites  and  Orbitoides  at 480 

Fragments  of  brown  magnesian  limestone 487-491 

Same  at 493 

Same 502-522 

According  to  T.  W.  Vaughan,  a  few  fragments  of  fossils  taken 
between  400  and  480  feet  include  Nummulites  and  indicate  the  Vicks- 
burg  age  of  that  part  of  the  section.  Probably  280  to  300  feet  of  the 
section,  up  to  and  including  the  white  limestone  at  240  to  241  feet, 
should  be  referred  to  this  formation. 

At  and  near  Valdosta  many  wells  owned  by  individuals  range  in 
depth  from  80  to  550  feet.  Large  quantities  of  water  are  obtained 
from  porous  and  cayemous  limestones. 

A  well  (No.  3,  Table  57)  owned  by  J.  B.  Jones,  completed  in  1909,  on 
the  upland  2  miles  northwest  of  Valdosta  about  100  feet  above  Withla- 
coochee  River  is  226  feet  deep.  The  water  stands  within  38  feet  of 
the  surface.  The  static  head  indicates  that  flows  can  be  obtained 
at  lower  elevations  in  the  valley  to  the  west. 

^  Tbe  »wg»«*"«k"  cbaracUr  of  thl3  limestone  was  detwinined  b^  W.  F.  Hpnt  of  (h^  U,  8.  Oeol.  Survey. 
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Tablb  67. — TTeZZf  in  Loumdes  County. 


Na 


Locatfcm. 


OWUM*. 


DriUer. 


Authority. 


Dat« 

oom- 

pleted. 


proxi- 
mate 

tkm 

above 

sea 

leireL 


Valdosta. 


Town. 


...do 

ValdoBta    (2 
northwest  oO 


do 

J.  B.JOOM.. 


7.  A.  Durst. . ... 
L.  C.  Solomon. . 


Hughes  Specialty 
WeUDrUllni 
Co.  and  8.  W. 
lCoCaUie.a 

....do 

J.  B.  Jones 


1900 


1883 
1900 


215 


215 


(») 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bedT 


D^th 
to 

other 
water- 
bearing 

beds. 


LoTel 

of 
water 
bekyw 
sorfiioe. 


Yield  per  mln- 
uteon  pumping. 


Flow. 


How  obtained. 


Pump. 


Quality. 


Fea. 
500 


522 
226 


Indut. 

8 

2 


Fut. 
300-600 


515 
225 


Feet, 

aeo 


460 
125 


Feet. 
120 


113 


OcUt. 


aoOB. 
200 


12 


Gasoline  engine... 


Analysis    1,     Table 
Hard. 


No. 


Uw. 


Principal  water  bed. 


Geologic  horixon. 


Character. 


Remarks. 


Drinking  and  do- 
mestic. 

Domestic 

Domestic  and 
boiler  snpply. 


Vicksburg  forma- 
tion? 
.do. 


Chattahoochee  for- 
mation? 


Porous  limestone . 
.do. 


Cavity  in  rock. 


See  log,  p.  318. 

Cost  of  well,  n.600.    See  log,  p.  319. 
3-inch  casing.  103  feet;  diameter  below 

casinff  is  2  Inches.    Cost  of  well  and 

machinery,  $500. 


a  Georgia  Geol.  Survey  BuU.  15,  pp.  139-141. 1906. 

>  Elevation  about  100  feet  above  ue  bed  of  Withlaooochee  River. 


Table  58. — Analysts  of  underground  waUrsfrom  Lowndes  County. 
]Parts  per  million.] 


No. 


Source. 


Town  wen 

Old  town  wen . 

do 

....do 


Location. 


Valdosta. 
....do..., 
....do.... 
....do.... 


Principal  water- 
bearing stratum. 


Vioksboig  formation? 

do , 

.....do 

....do 


Depth. 


Fed. 
1360^ 
860 
460 
515 


Analyst. 


Edgar  Everiiarta 
hTc.  White.* 

Daa 

Do.« 


5'| 


So 
8 


I 


I 

If 

s 


•o 
o   . 

S3 

I 


Remarks. 


15 

6.7 
8.0 
12 


&6.1 

1.2 
1.1 
1.4 


ao 

56 
48 
56 


61 


Free  carbon  dioxide  (COs)- 
27;  wen  1,  Table  57. 

r^aters  from  3  different  leveb 
in  the  town  weU  drilled  in 
1803;  weU  2,  Table  57. 


a  Georgia  Qeol.  Survey  BuU.  15,  pp.  140, 141, 190& 


t  FeiOH-AljOi. 
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MoDTJFFIB  OOT7NTT. 
GENERAL  FEATURES. 

McDuffie  County  is  in  the  northeastern  part  of  the  State  of  Geoi^a 
on  the  border  between  the  Piedmont  Plateau  and  the  Atlantic  Coastal 
Hain.  Its  area  is  287  square  miles  and  its  population  10,325  (census 
of  1910).    Agriculture  is  the  chief  industry. 

TOPOGRAPHY. 

The  county  from  a  few  miles  north  of  the  Geoi^a  Railroad  south- 
ward is  included  within  the  Atlantic  Coastal  Plain;  the  remainder  lies 
within  the  Piedmont  Plateau.  The  coastal  plain  area  forms  a  part 
of  the  northern  border  of  the  physiographic  division  known  as  the 
faD-Kne  hills  and  has  been  greatly  dissected  by  the  headwater  streams 
of  Brier  Creek  and  is  therefore  very  hilly.  The  mayimum  surface 
relief  is  probably  between  200  and  300  feet. 

GEOLOGT. 

Crystalline  rocks  outcrop  over  the  northern  part  of  the  county 
(Piedmont  Plateau)  and  dip  southward  beneath  deposits  of  the 
Coastal  Plain.  The  Coastal  Plain  area  extends  to  the  southern  limit 
of  the  county. 

The  deposits  of  the  Coastal  Plain  consist  of  irregularly  bedded 
arkosic  sands  and  clays  of  Lower  Cretaceous  age  which  rest  upon  the 
eroded  surface  of  the  southward-dipping  basement  crystalline  rocks. 
These  dip  imconformably  beneath  sands  and  clays  referable  to  the 
(Mbome  group  of  the  Eocene,  which  cap  the  divides  between  Reedy, 
Brier,  Headstall,  and  Boggy  Gut  creeks.  The  Lower  Cretaceous 
deposits  probably  attain  a  maximum  thickness  of  200  or  300  feet  in 
the  southern  part  of  the  county.  The  Eocene  deposits  are  relatively 
thin,  perhaps  not  exceeding  50  or  75  feet.     (See  PI.  ID,  p.  52.) 

WATER  RESOUROES. 

In  the  Coastal  Plain  area  water  for  domestic  use  is  derived  from 
dug  weUs  15  to  90  feet  deep  which  tap  water-bearing  beds,  chiefly  in 
the  Lower  Cretaceous  deposits,  and  from  small  springs.  The  waters 
thus  obtained  are  of  good  quality,  though  generally  scanty.  The 
weUs,  like  others  of  shallow  or  of  moderate  depth  in  all  regions, 
should  be  protected  from  sifff ace  contamination. 

A  deep  well  owned  by  the  town  of  Thompson,  the  county  seat, 
passes  through  about  73  feet  of  deposits  of  the  Coastal  Plain  and 
penetrates  the  underlying  crystalline  basement  rocks  to  a  depth  of 
506  feet.  Water  which  rises  to  within  10  feet  of  the  surface  is- 
obtained  from  fissures  or  crevices  in  granite  at  depths  of  125,  327, 

8841S''— WBP841— 15 21 
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and  450  feet.    The  daily  yield  of  the  well  is  said  to  be  12,000  gallons, 
which  is  used  chiefly  for  drinking.    McCaUie  ^  gives  the  following  log: 

Log  of  U)vm  weU  at  Thomp9on, 


Thidc- 


D^Ul 


Lower  Cretaoeocis: 

Bluish  day 

YeUowlshclay 

Pre-Cambriao: 

Deoomposed  granite 

Granite  with  occasional  flssores. 


Feet. 
23 
fiO 


10 
423 


Feet. 
23 
73 

83 
506 


The  following  is  an  analysis  of  a  sample  of  water  from  the  Thompson 
well,  Edgar  Everhart,  analyst:' 

Andly8u  of  water  from  town  well  at  Thomp9on. 

Parts  per  mfflioiL 

SiUcaCSiOa) : 32 

Oxides  of  iron  and  aluminum  (FesOs+AlsOg) L  6 

Calcium  (Ca) 19 

Magnesium  (Mg) 2. 1 

Sodium  (Na) 18 

Potassium  (K) 3. 8 

Carbonate  radicle  (CO,) 55 

Sulphate  radicle  (SO4) 4. 9 

Chlorine  (CI) 3.3 

Nitrate  radicle  (NO^ 0 

Total  dissolved  solids 139 

The  Lower  Cretaceous  deposits  probably  attain  a  thickness  of  200 
or  300  feet  in  the  extreme  southern  part  of  the  county,  where  they 
are  fairly  promising  as  a  source  of  artesian  supply.  They  not  only 
contain  beds  of  porous  sand,  the  texture  and  structure  of  which  favor 
the  retention  of  considerable  quantities  of  water,  but  some  artesian 
pressure  is  doubtless  developed.  However,  it  is  probable  that  flowing 
wells  can  not  be  obtained. 

As  shown  by  the  deep  well  at  Thompson,  fairly  good  supplies  of 
potable  water  can  be  obtained  from  crevices  in  the  crystalline  base- 
ment rocks  which  imderlie  the  deposits  of  the  Coastal  Plain. 

Mcintosh  coxtnty. 

GENERAL  FEATURES. 

Mcintosh  County  is  in  the  southeastern  part  of  the  Coastal  Plain 
of  Georgia  and  borders  the  Atlantic  coast.  Its  area  is  470  square 
miles  and  its  population  is  6,442  (census  of  1910).  The  shipment 
of  lumber  and  naval  stores,  fishing,  the  canning  of  oysters,  and 
agriculture  are  the  principal  industries. 

1  Georgia  Oeol.  Survey  BuU.  15,  pp.  211, 212, 1906.  <  Idem,  p.  212. 
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topography. 

The  greater  part  of  the  county  is  a  nearly  level  plain  which  does 
not  exceed  20  or  30  feet  above  sea  level.  Bordering  the  coast  are 
numerous  low  sand-covered  islands  separated  by  a  network  of 
sounds,  small  tidal  creeks,  and  salt  marshes.  Altamaha  River, 
which  forms  the  southern  boundary,  is  bordered  by  a  swamp  a  mile 
or  two  wide,  limited  on  the  north  by  a  low  ridge  of  dry  sandy  land 
overgrown  with  live  oaks,  behind  which  is  a  poorly  drained  pine 
flat  with  nxmierous  small  cypress  and  gum  ponds  and  swamps,  sub- 
ject in  part  to  overflow  during  high-water  stages  of  Altamaha  River. 
The  ridge,  which  roughly  parallels  the  river  and  the  eastern  margin 
of  the  mainland,  is  crossed  by  the  Seaboard  Air  Line  Railway  near 
Barrington.  Darien  is  located  upon  it.  In  the  extreme  north  the 
land  rises  rather  abruptly  to  50  or  60  feet  above  sea  level.  Geo- 
logically the  surface  is  youthful,  having  been  only  slightly  aflfected 
by  stream  erosion. 

GEOLOGY. 

Terrace  sands  and  clays  of  Pleistocene  age,  probably  not  exceeding 
50  feet  in  thickness  and  in  most  places  much  thinner,  appear  at  the 
surface  throughout  the  county.  Beneath  these  surficial  deposits  is 
a  series  of  sands,  clays,  marls,  and  limestones  probably  having  an 
aggregate  thickness  of  several  thousand  feet,  which  in  descending 
order  are  believed  to  be  of  Pliocene,  Miocene,  Oligocene,  Eocene, 
and  Cretaceous  age.  They  contain  numerous  and  important  water- 
bearing beds.  At  an  unknown  depth,  perhaps  3,000  feet  or  more, 
the  Cretaceous  deposits — the  oldest  of  the  sediments  of  the  Coastal 
Plain — are  believed  to  rest  upon  a  basement  of  ancient  crystalline 
rocks. 

WATEB   RESOURCES. 
DISTBIBUnON  AND  ChIbACTER. 

Driven  wells  10  to  25  feet  deep  are  common  and,  as  the  water  table 
is  only  a  few  feet  beneath  the  surface,  furnish  abundant  water.  Dug 
wells  are  less  general.  In  many  of  them  the  water  stands  so  near  the 
surface  in  rainy  weather  that  it  can  be  dipped  by  hand.  The  water 
from  this  shallow  source  is  soft  but  not  always  wholesome,  and  in 
places  tastes  strongly  of  iron  and  organic  matter. 

Springs  are  few  in  number  and  of  slight  importance.  Pond  water 
is  used  to  some  extent  for  stock. 

Twenty-five  or  more  flowing  artesian  wells  in  the  eastern  part  of 
the  county  and  on  the  islands  range  in  depth  from  128  to  527  feet. 
Their  waters  are  moderately  hard  and  emit  a  strong  odor  of  sulphur, 
but  are  clear  and  potable. 
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Artesian  water  can  be  obtained  in  great  abundance  anywhere  at 
depths  of  100  to  1,000  feet  or  more.  The  static  head  will  almost 
everywhere  be  high  enough  to  produce  flows. 

LOCAL  SUPPLIES. 

Darien  (population  1,391,  census  of  1910). — ^Darien  owns  three 
artesian  wells  (Nos.  4,  6,  and  6,  Table  69).  McCallie*  has  given  the 
following  information  concerning  two  of  them: 

The  first  attempt  to  obtain  artesian  water  at  Darien  was  made  in  1885  by  sinking 
a  4-inch  well  to  the  depth  of  492  feet.  This  well  supplied  the  town  with  water  until 
1891,  when  the  large  8-inch  well  now  in  use  was  completed.  The  8-inch  well  is  530 
feet  deep.  It  flows  about  200  gaUons  per  minute.  The  water  is  hard  and  sulphureted, 
but  quite  wholesome.  It  rises  15  feet  above  the  surface.  The  main  water-bearing 
stratum  is  said  to  be  near  the  bottom  of  the  wells.  Other  strata  are  reported  nearer 
the  surface,  though  the  flow  is  unsatisfactory. 

A  sample  from  the  530-foot  well  at  the  municipal  waterworks 
plant,  collected  May  6,  1911,  was  analyzed  by  Edgar  Everhart  as 
follows: 

Analysis  of  water  from  SSO^oot  wdl  at  the  municipal  water-supply  plants  Darien. 

Parts  per  miDioii. 

Silica  (SiO,) 29 

Iron(Fe) 6.0 

Calcium  (Ca) 34 

Magnesium  (Mg) 6. 0 

Sodium  and  potassium  (Na-f  K) 46 

Carbonate  radicle  (CO,) . : .0 

Bicarbonate  radicle  (HCO,) 156 

Sulphate  radicle  (SO4) 91 

Nitrate  radicle  (NO,) 0 

Chlorine  (01) 12 

Total  dissolved  solids 326 

From  a  series  of  well  borings  McCallie  prepared  the  following 
partial  log  of  the  530-foot  well: 

Partial  log  of  town  well  at  Darien  {No.  4,  Table  59). 

FeeL 

Very  coarse  sand  and  pebbles.  Many  of  the  pebbles,  which  con- 
sist of  both  quartz  and  feldspar,  are  only  slightly  roimded  and 
are  incrusted  with  a  yellowish  ocherous  deposit  at 125 

Dark-gray  marl  having  a  greenish  tint  and  containing  numerous 
microscopic  rhombohedral  crystals  of  calcite 133(?) 

Very  fine  gray  sand  with  considerable  clay;  also  a  few  large  well- 
rounded  quartz  grains  at 143 

Fine  brown  sandy  clay  and  fragments  of  shells  at 167 

Coarse  sand,  pebbles,  and  fragments  of  shells  at 176 

1  0«OTgift  Owl.  Survey  BuU.  15,  pp.  147-150, 1906. 


Digitized  by 


Google 


MdNTOSH  COUNTY,  825 

Feet. 

The  same  as  the  above  except  that  it  contains  glauconite  at 188 

day  marl  made  up  largely  of  minute  crystals  of  calcite  with  a 

few  grains  of  coarse  sand  at 220 

Fine  gray  micaceous  sand  and  a  few  fragments  of  shells 221 

Diatomaceous  earth,  greenish-gray,  at 258 

Diatomaceous  earth  with  a  few  small  crystals  of  selenite 280 

Diatomaceous  earth  in  which  spicules  of  sponges  are  common  at. . .  330 

Diatomaceous  earth  and  a  few  particles  of  glauconite  at 350 

Diatomaceous  earth  at 375 

Coarse  sand  and  pebbles  forming  conglomerate,  which  contains 

sharks'  teeth,  small  dental  plates  (possibly  of  the  ray),  fragments 

of  shells,  and  pieces  of  lignite,  many  of  which  are  an  inch  in 

diameter,  at 385 

Rather  fine  gray  sand,  with  sharks'  teeth,  glauconite,  a  few  diatoms 

and  fragments  of  bone  and  shells,  at 388 

Indurated,  highly  calcareous  light-gray  marl  resembUng  chalk  at.  391 
Fine  dark-gray  sand  containing  small  flakes  of  mica,  diatoms, 

spicules  of  sponges  and  glauconite  at 400 

Fine  yellow  sand  with  fragments  of  shells,  glauconite,  and  diatoms 

at 420 

Hard,  compact  greenish  clay,  breaking  with  conchoidal  fracture, 

at 440 

Same  at 500 

Fine  dark-gray  glauconitic  sand  at 515 

Same  with  frs^;ments  of  shells  at 524 

Hard,  compact  claystone  and  sand 530 

Valona. — ^Valona  is  a  small  villi^e  on  the  Georgia  Coast  &  Piedmont 
Railroad  3  miles  northeast  of  Meridian.  A  flowing  well  (No.  20, 
Table  59),  owned  by  George  E,  Atwood  (one  of  five  flowing  wells 
owned  by  him  within  6  miles  of  Valona),  is  466  feet  deep  and  3 
mches  in  diameter.  Mr.  Atwood  gives  the  following  approximate 
log  and  states  that  those  of  the  other  four  wells  were  generally  similar: 

Approximate  log  of  well  ofOeorge  E,  Atwood^  Valona  (No.  fO,  Table  69), 
[OivoD  from  memory.] 


Thick- 


Depth. 


gMKloTioftmarl 

CoenegreveL 

Hutlmarl 

Hard  rock  (limeetonef);  fields  water  which  overflows  at  the  suriboe 

avlwlth  interbeddedl  layenof  rock  1  to  2 feet  thick;  oontalna  water-bearing  beda  which 
Tmd  flows 


eet. 

Feet, 

100 

100 

30 

130 

190 

320 

6 

326 

129 


455 


Sapdo  light  station. — ^A  well  owned  by  the  United  States  Govern- 
ment at  Sapelo  light  station  (No.  19,  Table  59),  near  the  south  end  of 
Sapelo  Island,  completed  in  1906,  is  480  feet  deep.  From  a  set  of  well 
borings  on  file  in  the  office  of  the  United  States  Geological  Survey  (well 
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No.  625),  furnished  by  Fred  Baumgartner,  the  driller,  the  following 
log  has  been  prepared : 

Log  of  Government  well  at  Sapelo  light  sUUUmt  Sapelo  Island  (No,  19,  Table  59). 


Thick- 


I>«pth. 


Fine  loose  nnd  at 

Coarse  dwr  sand 

Meditim*grai]Md  clear  sand. . 


FM. 


Coarse  sand  with  Domeroaafrumeots  of  shells 

Medium  to  coarse  sand  with  a  few  fragmenta  of  shells 

Qreenish-gray  sandy  clay 

Medium  to  coarse  loose  sand 

Coarse  aahd  with  small  fragments  of  clay  and  dark  Rains  of  phoqihata 

Coarse  clear  sand  with  a  few  small  dark  grains  of  phosphate  (7)  and  a  fewflragmeDts  of 

shell 

Very  coarse  clear  sand  with  a  few  dark  grains  of  phoqihata  and  numerous  fragments  of 

shells 

Medium-grained,  slightly  argiUaoeoiis  sand  with  a  few  fragments  of  shells 

Very  coarse  clear  sand  with  small  dark  grains  of  phosphate  (7)  and  numerous  fragments 

of  shells 

Coarse  clear  sand  with  numerous  fragments  of  shells 

Coarse  sand  cemented  with  lime  and  numerous  fragments  of  fosdls,  chiefly  Balanus  sp . . 


60 
5 
5 
10 
33 
22 
155 
70 

20 

5 
15 

25 
25 
20 


FBtL 

70 
80 
R5 
90 
100 
133 
145 
300 
370 


410 

435 
460 
480 


Dr.  Vaughan  provisionally  refers  the  lowermost  layer  to  the 
Miocene. 

Barrington. — A  deep  well  at  Barrington  is  described  by  McCallie ' 
as  follows: 

The  deep  well  at  Barrington,  sunk  by  the  Atlantic  C!oast  Line  Railroad  in  1895  for 
the  pnrpoee  of  securing  water  to  supply  its  locomotives,  is  3  inches  in  diameter  and 
450  feet  deep.  It  furnishes  200  gallons  of  water  per  minute  and  the  water  rises  20 
feet  above  the  sur&ce.  Two  flows  are  reported  in  the  well,  one  at  350  feet  and  the 
other  at  450  feet.  The  formations  penetrated  are  said  to  be  similar  to  those  in  the 
Brunswick  wells. 

Wolf  Island, — ^A  well  at  Wolf  Island  is  described  by  McCallie  *  as 
follows: 

This  well  was  completed  in  1891  at  a  cost  of  $500.  It  is  a  2-inch  well,  500  feet  deep. 
The  water,  which  is  strongly  sulphureted,  rises  45  feet  above  the  surface.  No  record 
of  the  well  has  been  preserved. 

CreigTUon  Island, — A  well  at  Creighton  Island  is  described  by 
McCallie  *  as  follows: 

The  Creighton  Island  well,  owned  by  Mr.  George  E.  Atwood,  has  a  depth  of  414  feet. 
It  is  3  inches  in  diameter  and  furnishes  a  flow  which  rises  50  feet  above  the  Bwrfsce. 
A  dark-colored  rock,  20  feet  in  thickness,  is  reported  to  have  been  struck  in  this  well 
at  320  feet.  Samples  of  this  rock  were  found  to  be  impure  manganese  ore.  CotbI 
lock  and  beds  of  gravel  are  said  to  have  occurred  in  the  well,  but  neither  their  depth 
nor  their  thickness  was  given. 

Dohoy, — A  well  at  Doboy  is  described  by  McCallie  '  as  follows: 
Mr.  J.  C.  WoodhuU's  well  at  Doboy  is  128  feet  deep  and  furnishes  a  flow  which  rises 
10  feet  above  the  surface.  This  well  is  interesting,  as  it  is  the  only  deep  well  in  the 
county  where  a  flow  is  obtained  near  the  surface.  The  water-bearing  stratimi  fur- 
nishing this  flow  probably  occurs  in  other  deep  wells  in  the  coimty,  but  its  presence 
has  not  been  reported. 

1  Georgia  Q«ol.  Survey  BolL  15,  p.  149, 1008.  >  Idem,  p.  160. 


Digitized  by 


Google 


McIKTOSH  COUNTY. 
Tablb  59.— TFeUt  in  Mclnioih  County, 


827 


No. 

Location. 

Owner. 

Driller. 

Authority. 

Date 
com- 
pleted. 

Ap- 
proxi- 
mate 
elerra- 

tion 
above 

sea 
level 

1 

Atlantlo  CMut  Uda 

8.W.MbCalUB 
do 

"... 

1806 

Fed, 

*  1        — . 

2.Cre%lit 

3  CnneD 

4  Dtfiea 

5  do. 

on  Island 

t. 

R.  R. 
0.  B.  Ati 
OMirvte 

rood. 

rnMt      A 

:::.:...:; i 

1 

Pfedmont  R.  R. 

\iWH 

8.W.McOallie 
do 

«... 

1801 
1885 

30 

...do 

6 

7 

.    <jo           

An 

J.  O.  Legale 

Darien,    300    yards 

noitiiWBst  of  p09t 

office. 
Darlen,     about     1} 

miles  aooth  of,  on 

Bntler  Island. 
DoboT. 

R.llanso 

AdamStr 

J.  C.  Woo 
Hilton 

Lumbei 
J.  A.  Wal 

lfr8.W.J 

n 

Owner 

8 

9 

ain  estate.. 

T.A.Bailey.... 

Chas.M.  Tysoi 

8.  W.  McCaUle 
R.D.  Fox.... 

n... 
«... 

1906 

Near. 

10 

Doboy 

Eolonii 

nortli 

Egglsl 

IiTifcnt 

Tniand 

k    Dodge 

rCo. 

tor 

18007 

16 

11 

h,     3     milfls 

MStof. 

and 

JuleAtwood.... 

0.  H.  Bacon,  post- 
master. 

n 

i.  Wilcox.. 

It 

MA        rBlfl<>k. 

QuarantipA  xt&t&Mi 

A.  C.  MoKinle 
do. 

y... 

14 

beard  Island). 

InwmAM          /iJttlA 

J.H.BaE 

Wm.Clir 
J.F.Tho 

Tho8.A. 

P.S.Clai 

U.  8.  Ooi 

0.  £.  At^ 

WAlfTfdft 

toly 

Sapelo  Island). 

\^ 

Mr. 

T.A 

Ray 

Wm.  Clifton.. 
Owner 

1800 
1906 

1896 

1806 

1906 

1806 

1801 

1ft 

RidceTiUe,  400  yards 
south  of  post  office. 

RIdceville,    \    mile 
northeast  ol 

BidgeyfllB,   \    mile 

Sapelo light  station... 
Valona     ifvt    vsmia 

mpson 

BaDey 

•k 

L.Bai]ev.... 

12 

17 

1R 

do 

Mr.  Howe 

Fred  Baumgart. 
ner.  Bmuswiok- 
Ur.  Mulligan.... 

do .'. 

do 

20 

19 

remment. . 
[rood....-  - 

V) 

Owner 

8 

?1 

eastc 
Wolf  la 

»f  post  office. 

nd  Onh. 

Depth. 

Diam- 
eter. 

Depth 

to 
prin- 
cipal 
waters 

Depth 
to 

other 
water- 
bearing 

bedsT 

water 
above 
surfsoe. 

Yield  per 
minute. 

How  obtained. 

No. 

Flow. 

^. 

Quality. 

FUt. 
4fi0 
414 

Inekei. 
3 
3 

Fed. 
460 

850 

Ftei. 
20 
50 

200 

GaUt. 

Flo 

ws 

Hard 

do 

do 

530 
403 
4S5 
406 
500 
128 
485 

8 
4 
2.. 

530 

15 

200 
36 
40 

do 

See  analysis,  p.  324. 

do 

do 

3.. 

2  . 

406 
500 

"'365* 

22 
20 
10 
15 

do 

30 

do 

do 

do;:.:::::::::: 

Sulphurous. 

do 

I? 

do 

13 

do 

14 

503 
476 
474 
480 
455 
500 

h 

2 

do 

14 

500 

475 
454-476 

474 

;:;i; 

16 
13 
18 
25 

6* 

20 

do 

do 

Soft. 
Sulphurous. 

17 

do 

18 

do 

SlighUyhard. 

19 

20 

3 
2 

35 
45 

Flo 

ws 

Sulphurous. 

21 

-do 

Do. 

a  Georgia  Oeol.  Survey  BuU.  15,  pp.  149-150, 1908. 
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Tabus  69.— TTeWf  in  Mcintosh  County— Continued. 


No. 

Use. 

Principal  water  bed. 

Remarks. 

Geologic  horicon. 

Character. 

1 

LKXMmotivo.  • ..... 

Tertiary 

2 

do. 

3 

do 

One  welL 

4 

iiomestic 

do 

Sand. 

See  log,  pp.  334-325. 

A 

do. 

A 

do. 

7 

Domestic 

do 

8 

Domestic,  oannlng 
fruit,  etc. 

do 

Gravel 

3-inch  casing  to  365  feet.    Cost  of  wall, 
$400.    The  estate  owns  2  ottMT  simi- 
lar wells. 

0 

do 

10 

Domestic  and  boil- 
er sapply. 

do 

Oost  of  well,  1300.    The  company  owns 

11 

do 

12 

....  do 

One  welL 

13 

do 

Two  weUs. 

14 

do 

Iff 

Domestic,   irrig»- 

tton. 
Domestic 

do 

Formeriy  flowed  +26.    Cost  of  welL 

1A 

do 

Sand. 

$1,350. 
2-inch  casing  to  100  feet.    CostofweD, 

$350.^^ 
2i-tnch  casing  to  160  feet. 
G06tofweM160. 

17 

do 

do : 

Oravd 

18 

do 

do 

Qulclraand 

10 

Miooene? 

8eeloff,p.326. 

Cost ^weU, $150.    8ee]og,p.325. 

?n 

Domestic  and  boU- 
er  supply. 

Tertiary 

Limestone ; . . 

21 

do 

MACON  COUNTY. 


GENERAL  FEATURES. 


Macon  County  is  in  the  northwestern  part  of  the  Coastal  Plain  of 
Georgia.  Its  area  is  369  square  miles  and  its  population  (census  of 
1910)  is  16,016.    Agriculture  is  the  chief  industry, 

TOPOGRAPHY. 

The  county  is  part  of  the  physiographic  division  of  the  fall-line 
hills.  The  original  upland  plain  has  been  largely  destroyed  by  the 
erosion  of  Flint  River,  which  crosses  the  county  from  north  to  south, 
and  by  its  various  tributaries.  In  the  northeastern  part,  however, 
considerable  stretches  of  the  original  plain  remain. 

Along  the  sides  of  Flint  River  valley  lie  two  relatively  narrow 
Pleistocene  terrace  plains,  one  15  to  20  feet  and  the  other  50  or  60 
feet  above  low-water  level  of  the  river.  The  maximum  surface  relief 
probably  does  not  exceed  300  feet. 

GEOLOGY. 

Cretaceous  strata  underlie  the  whole  coimty  but  come  to  the  sur- 
face only  in  the  northeast  over  about  one-third  the  total  area.  Lower 
Cretaceous  strata,  which  consist  of  coarse,  irregularly  bedded,  arkosic 
sands  and  clays,  outcrop  farther  north,  in  the  adjoining  coxmty  of 
Taylor,  and  dip  slightly  southward,  passing  beneath  Upper  Cretaceous 
deposits  near  the  northern  border  of  Macon  Coimty. 
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The  Lower  Cretaceous  strata  are  xinconformably  overlain  by  the 
Ripley  formation  of  the  Upper  Cretaceous.  The  Cusseta  sand  mem- 
ber of  the  Ripley  f  ormation^  which  consists  of  several  hundred  feet  of 
irregularly  bedded  sands  and  clays  of  shallow-water  origin,  forms  the 
basal  portion  of  the  formation.  The  Cusseta  member  is  conformably 
overlain  by  several  hundred  feet  of  typical  marine  beds  of  the  forma- 
tion, which  consist  of  dark  sands,  clays,  and  marls.  These  beds  have 
not  been  traced  eastward  beyond  Ideal,  but  it  is  thought  that  they 
meige  in  that  direction  into  irregularly  bedded  shallow-water  equiva- 
lents. However,  their  bxuied  representatives  preserve  the  characters 
of  the  member  much  farther  eastward,  as  shown  by  the  records  of 
weDs  at  Montezuma  and  Marshallville.  In  the  west  the  typical 
marine  beds  are  overlain  by  the  Providence  sand  member  of  the  for- 
mation, which  consists  of  150  feet  or  more  of  irregularly  bedded  sands 
and  clays  of  shallow-water  origin.  Eastward  the  member  thickens 
and  includes  in  its  basal  portions  shallow-water  representatives  of  the 
typical  marine  beds. 

The  Ripley  formation  is  overlain  imconf ormably  by  Eocene  strata, 
which  appear  at  the  surface  over  the  southern  part  of  the  county. 
The  Eocene  deposits  consist  of  sands  and  clays  belonging  chiefly  to 
the  Midway  formation  of  the  Eocene.  However,  the  Wilcox  forma- 
tion is  probably  represented  in  the  southwestern  part  of  the  county 
and  the  Claiborne  and  Jackson  formations  are  believed  to  be  repre- 
sented in  the  southeast.  A  thin  overlap  of  ferruginous  sands  belong- 
ing to  the  Claiborne  group  conceals  the  Cretaceous  beds  in  the  north- 
eastern parts  of  the  county.     (See  PL  IH,  p.  52:) 

Thin  Pleistocene  terrace  deposits  overlie  the  Cretaceous  and 
Eocene  strata  in  narrow  areas  bordering  Flint  River. 

WATEB  RESOUBOES. 
DIBTRIBXTTION  AND  CHARACTER. 

Throughout  the  county  supplies  of  water  of  good  quality  for 
domestic  use  are  obtained  chiefly  from  water-bearing  beds  in  the  Cre- 
taceous or  Eocene  formation  from  dug,  drilled,  and  bored  wells  20 
to  500  feet  in  depth  and  from  springs.  Springs  are  numerous  through- 
out the  greater  part  of  the  region  but  are  commonly  small.  (See 
p.  332.)  Creeks  and  small  branches  furnish  excellent  waters  in  great 
abundance  for  stock  and  for  making  steam. 

Both  the  Cretaceous  and  Eocene  formations  are  composed  largely 
of  beds  of  porous  sand  capable  of  retaining  large  quantities  of  water. 
The  prospects  are  favorable,  therefore,  in  all  parts  of  the  coxmty  for 
obtaining  artesian  supplies  from  Cretaceous  or  Eocene  sources.  At 
Montezuma  and  Oglethorpe  the  Cretaceous  beds  are  probably 
reached  at  a  depth  not  greater  than  160  feet.    Flowing  wells  at  these 
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places  yield  large  quantities  of  water  from  beds  in  the  Ripley  formsr 
tion.  In  the  extreme  southern  part  of  the  county  it  would  be  neces- 
sary to  drill  through  150  feet  or  more  of  Eocene  strata  before  entering 
the  Cretaceous  beds. 

Flowing  weUs  can  probably  be  obtained  on  the  lowest  terrace  bor^ 
dering  Flint  River  at  elevations  not  exceeding  40  or  50  feet  above 
low-water  level  from  the  point  where  the  river  enters  the  county  on 
the  north  to  the  southern  boundary. 

LOCAL  SUPPLIES. 

Oglethorpe  (population  924,  census  of  1910). — Oglethorpe,  the 
county  seat,  is  not  provided  with  a  water-supply  system  but  owns  a 
flowing  artesian  well  in  one  of  the  business  streets.  (See  PI.  XXI,  A.) 
No  log  is  available  but  the  well  imdoubtedly  taps  a  water-bearing 
bed  in  the  Ripley  formation  of  the  Upper  Cretaceous.  This  well  is 
used  as  a  public  drinking  place  for  persons  and  animals.  McCallie 
says:* 

The  deep  well  at  Oglethorpe,  the  county  seat  of  Macon  County,  which  was  sunk 
by  the  town  authorities  in  1894,  has  a  depth  of  500  feet  and  furnishes  a  strong  flow. 
The  strata  penetrated  in  this  well  are  said  to  be  practically  the  same  as  in  the  Monte- 
zuma well. 

An  analysis  of  the  water  is  given  in  Table  61  (analysis  4). 

One  other  deep  well  at  Oglethorpe  is  owned  by  Judge  R.  L.  Greer, 
who  fiunishes  the  following  information: 

The  well  is  about  1,250  feet  northwest  of  the  post  office  and  50  or 
60  feet  above  low- water  level  of  Flint.  River.  It  was  drilled  in  1909. 
Its  depth  is  446  feet  and  its  diameter  3  inches  from  top  to  bottom, 
3-inch  casing  having  been  used  for  the  entire  depth.  When  the 
well  was  first  drilled  the  water  flowed  2^  gallons  per  minute,  10  or 
12  inches  above  the  surface,  through  a  2-inch  pipe  inserted  within 
the  3-inch  casing.  The  2-inch  pipe  was  removed  and  the  water 
dropped  to  6  or  8  feet  below  the  surface,  where  it  now  stands.  The 
well  is  fitted  with  a  hand  pump  and  a  gasoline  engine.  The  water 
is  said  to  be  somewhat  ferruginous  and  sulphmrous,  but  is  used  for 
general  domestic  piu-poses.    The  cost  was  about  $550. 

Montezuma  (population  1,630,  census  of  1910). — ^Montezuma  owns 
a  public  water  system,  concerning  which  Mayor  J.  P.  Walker  fur- 
nishes the  following  information: 

A  pump  with  a  capacity  of  140  gallons  per  minute  forces  water 
obtained  from  flowing  artesian  weDs  to  an  elevated  tank  of  40,000 
gallons  capacity,  from  which  it  is  distributed  to  the  consumers.  The 
plant  is  equipped  with  another  pump,  having  a  capacity  of  500 
gallons  per  minute,  for  applying  direct  pressure  to  the  mains  for  fire 
protection.  The  tank  pressure  is  65  pounds  and  the  direct  pressure 
from  the  pump  75  pounds.     The  length  of  the  distributing  mains  is 

1  Georgia  Oeol.  Survey  Bull.  15,  p.  144, 1008. 

Digitized  by  CjOOQ  IC 


U.  a.  QEOtOQICAL  SURVEY  WATER-SUPPLY   PAPER  841      PLATE  XXI 


A.    PUBLIC  FLOWING  WELL  AT  OGLETHORPE.  MACON  COUNTY. 
Photograph  by  S.  W.  McCallie. 


B.     FLOWING  WELL  AT  MONTEZUMA.  MACON  COUNTY. 
Static  head  is  60  f«et  above  the  surface.     Photograph  by  S.  W.  McCallie. 
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4  miles;  the  number  of  taps  for  domestic  purposes  is  195;  for  manu- 
facturing purposes,  10;  and  there  are  45  fire  hydrants.  The  amount 
consumed  daily  is  150;000  gallons.  An  analysis  of  the  water  is  given 
m  Table  61  (analysis  2). 

McCallie  ^  states  that  18  flowing  wells,  from  60  to  500  feet,  have 
been  drilled  at  Montezuma  (PI.  XXI,  B).    He  gives  a  log  of  the 
one: 

Log  of  well  at  Montezuma  (No.  3y  Table  60), 
[Authority,  B.  J.  WOson,  contractor.] 
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McCaUie  says  further; 

The  first  water-bearing  stratum,  struck  at  60  feet,  flowed  8  feet  above  the  surfeu^; 
the  second  water-bearing  stratum,  struck  at  150  feet,  flowed  20  feet  above  the  surface; 
the  third  water-bearing  stratum,  struck  at  350  feet,  flowed  30  feet  above  the  surface; 
the  fourth  water-bearing  stratum,  struck  at  500  feet,  flowed  62  feet  above  the  surface. 

Three  of  the  Montezuma  wells  obtain  their  water  supply  from  the  first  stratum, 
U  from  the  third,  and  1  from  the  fourth.  So  abundant  is  the  flow  from  the  deep 
wells  that  an  attempt  was  made  to  use  the  water  to  furnish  power  to  operate  a  cotton 
gin,  but  the  attempt  was  not  successful.  The  total  amount  of  water  furnished  daily 
by  these  wells  is  very  great,  and  it  must  necessarily  cause  a  very  heavy  draft  on  the 
water  supply.  Nevertheless,  it  is  stated  that  there  has  not  yet  been  any  perceptible 
variation  in  the  static  head. 

No  fossils  were  preserved,  so  that  an  attempt  to  distinguish  the 
fonnations  penetrated  can  be  nothing  more  than  a  rough  guess  based 
upon  the  descriptions  of  the  materials  as  furnished  by  the  driller, 
liyer  18  is  probably  Pleistocene  terrace  sand;  layers  10  to  17,  inclu- 
sive, are  believed  to  belong  to  the  Midway  formation  of  the  Eocene, 
altliough  considerations  based  upon  the  depth  at  which  the  Creta- 
ceous is  struck  in  weUs  at  Americus,  Sumter  County,  throw  some 
doubt  upon  this  interpretation;  layers  1  to  9,  inclusive,  probably 
belong  to  the  Ripley  formation  of  the  Upper  Cretaceous.  Layers  1  to 
6,  inclusive,  probably  represent  the  eastward  buried  extension  of  the 
typical  marine  beds  of  the  Ripley  formation.    If  these  correlations 


I  Georgia  QeoL  Survey  BuU.  15,  pp.  142, 143, 1906. 
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are  correct  the  water-bearing  strata  at  60  and  150  feet  are  in  the 
^fidwaj  formation,  loid  Uiose  at  350  and  500  feet  are  in  the  Rij^ey 
formation  of  the  Upper  Cretaceous. 

Six  mUes  north  cf  ManJUzuma,. — C.  L.  De  Yan^m  owns  a  wdl  west 
of  Flint  River  on  the  lowest  Pleistocene  terrace  plain,  6  miles  north  of 
Montezmna.  The  well  is  125  feet  deep  imd  is  cased  to  90  feet.  1^ 
water  flows  20  feet  above  the  surface.  Hie  water-bearing  stratum 
tapped  is  in  the  Ripley  formation  of  the  Upper  Cretaceous,  and  the 
water  is  said  to  come  from  a  bed  of  sand  beneath  a  layer  of  clay.  An 
analysis  is  given  in  Table  61  (analysis  3). 

MarshaUmUe  (population  1,082,  census  of  1910). — ^The  town  of 
Marshallville  does  not  own  a  municipal  water-supply  system.  An 
attempt  was  made  in  1901  to  obtain  a  public  supply  from  an  artesian 
source,  but  on  account  of  difficulties  of  construction  the  weU  was 
abandoned.    The  following  account  is  furnished  by  McCaDie:  ^ 

The  deep  well  at  this  place,  put  down  by  the  town  cooncfl  in  1901  at  a  coet  of  about 
$1,200,  has  a  depth  of  397  feet.  It  is  a  6-inch  weU,  reduced  to  3  inches  near  the  botUnn; 
it  furnishes  about  3,000  gallons  per  hour,  the  capacity  of  the  pump.  Tlie  water  i 
to  within  121  feet  of  the  surfetce. 

McCallie  gives  th^  following  log: 

Log  of  abandoned  town  well  at  ManhaUviUe  (iVb.  1,  Table  60), 
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The  upper  25  feet  of  the  materials  described  in  the  preceding  log 
should  probably  be  referred  to  theClaibome  group  of  the  Eocene. 
The  strata  from  25  to  370  feet  probably  belong  to  the  Providence 
sand  member  of  the  Ripley  formation;  those  from  370  to  397  feet 
are  believed  to  represent  the  eastward  buried  extension  of  the 
typical  marine  beds  of  the  Ripley  formation. 

One  other  well,  reported  from  MarshallviUe,  is  owned  by  the  Vam 
&  Piatt  Co.,  of  Savannah  (No.  2,  Table  60). 

Miona  Springs. — ^Miona  Springs  is  a  group  of  small  springs  in  a 
swamp  bordering  Flint  River,  10  miles  north  of  Oglethorpe.  They 
are  owned  by  the  Miona  Mineral  Springs  Co.,  of  Fort  Valley.  The 
waters  have  reputed  medicinal  properties  and  the  place  is  being  con- 
ducted as  a  resort,  hotel  accommodations  and  cottages  having  been 
erected.    The  largest  of  the  group  yields  20  gallons  per  minute. 

1  Georgia  QeoL  Survey  BoIL  15,  pp.  144, 145, 1908. 
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bottom.    See  log,  p.  332. 
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2-inch  casing  to  300  ilBet.  Cost  of  well, 
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Originally  flowed  2|  gallons  1  loot  above 

surface.    Cost  of  well,  $550. 


a  Oeorgia  OeoL  Survey  BnIL  15,  pp.  14^145, 1908. 
Tablb  6l.---Analyaaoftmdergroundw(Uer8frcm  Macon  County, 
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•  Georgia  OedL  Borvey  Ban.  16,  pp.  142-144. 19QB. 
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Table  61.— Analyses  of  underground  waters  from  Macon  C(m?a§^-Continued. 

[Parts  per  million.] 
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MABION  COUNTY. 

GENERAL  FEATUBES. 

Marion  County  is  in  the  northwestern  part  of  the  Coastal  Plain  of 
Georgia.  Its  area  is  360  square  miles  and  its  population  (census  of 
1910)  is  9,147.    Agriculture  is  the  chief  industry. 

TOPOGRAPHY. 

The  county  is  included  in  the  physiographic  division  of  the  Coastal 
Plain  known  as  the  fall-line  hills.  Its  surface  is  hilly  and  forms  part 
of  a  dissected  upland  plain.  The  county  Ues  on  the  divide  between 
Chattahoochee  and  Flint  rivers,  a  part  of  the  run-off  being  received 
by  the  former,  through  its  tributary,  Upatoi  Creek,  and  the  remainder 
passing  into  the  latter  through  Whitewater,  Bucks,  Muckalee,  and 
Kinchafoonee  creeks.  The  maximum  surface  relief  is  probably  not 
greater  than  300  feet.  The  hiDs  have  rounded  outlines  and  over 
much  of  the  area  their  tops  and  slopes  are  blanketed  with  a  thin  cov- 
ering of  residual  though  more  or  less  wind  and  torrent  shifted  sand. 

GEOLOGY. 

The  materials  which  outcrop  at  the  surface  are  in  part  Cretaceous 
and  in  part  Tertiary.  Along  the  extreme  northwest  border  Lower 
Cretaceous  sands  and  clays  probably  occupy  small  areas,  for  they 
outcrop  in  the  southern  part  of  the  adjoining  county  of  Talbot  and 
dip  slightly  southeastward,  disappearing  beneath  the  Upper  Cre- 
taceous beds  in  the  valley  of  Juniper  Creek.  The  Lower  Cretaceous 
deposits  consist  of  several  hundred  feet  of  irregularly  bedded,  coarse 
arkosic  sands  with  subordinate  lenses  of  light  massive  clay.  They 
rest  upon  crystalline  basement  rocks. 

The  Upper  Cretaceous  deposits  have  been  referred  in  ascending 
order  to  the  Eutaw  and  Ripley  formations.    The  Eutaw  formation 
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consists  of  irr^tilarly  bedded  sands  and  clays  of  shaDow-water  origin. 
The  Ripley  fonnation,  which  conformably  overlies  the  Eutaw,  is 
divisible  on  hthologic  grounds  into  the  Cusseta  sand  member,  which 
consists  of  seyeral  hundred  feet  of  irr^ularly  bedded  sands  and  clays 
similar  to  the  sediments  composing  the  Eutaw  formation,  the  typical 
marine  beds  of  the  Ripl^  formation,  which  consist  of  450  or  500 
feet  of  massive,  compact,  gray  sands  and  clays,  more  or  less  cal- 
careous and  glauconitic,  with  indurated  layers  at  intervals,  and  at 
the  top  the  Providence  sand  member,  which  consists  of  about  150 
feet  of  irr^ularty  bedded  sands  and  clays,  mostly  of  coarse  texture 
and  of  shallow-water  origin.  The  Upper  Cretaceous  deposits  all 
incline  slightly  to  the  southeast,  the  lower  and  older  beds  passing 
beneath  the  higher  and  younger  beds. 

The  Upper  Cretaceous  deposits  are  imconformably  overlain  by 
sands  and  clays  belonging  to  the  !^fidway  formation  of  the  Eocene. 
(See  PI.  m,  p.  52.) 

WATEB  BESOUBCES. 
DISTRIBUTION  AND  CHABACTEB. 

Dug  weUs  15  to  140  feet  deep,  which  tap  water-bearing  beds  in  the 
Cretaceous  and  Eocene  deposits,  are  the  chief  source  of  domestic  water 
supplies.  Cribbing,  generally  of  wood,  is  used  to  varying  depths 
below  the  surface,  depending  upon  the  character  of  the  materials. 
The  water  is  commonly  lifted  by  rope  and  bucket.  In  the  outcrop 
of  the  typical  marine  beds  of  the  Ripley  formation  the  water  from 
dug  wells  is  apt  to  be  more  or  less  hard,  ferruginous,  and  sidphurous. 
In  the  areas  imderlain  by  the  Eutaw  formation  and  by  the  Cus- 
seta and  Providence  sand  members  of  the  Ripley  formation  the 
waters  from  dug  wells  are  commonly  soft  and  of  good  quality, 
although  locally  they  are  ferruginous  and  sulphurous.  The  log  of  one 
of  the  deeper  dug  wells  follows,  the  owner  being  authority  for  the 
lithology: 

Log  o/weU  o/B.  F.  Duke,  8  mUes  northeast  ofBuena  Vista. 


Thick- 


Depth. 


Upp«  CntMO&OQBf  Riptey  formation,  Oimeta  sand  member: 

Venr  hard  day 

YeUowsand. 

"Chalk"  [dayj 

TeDoir  sind,  water  bearing > 


Feet, 
12 

80 
12 


FeeL 
12 
92 
104 
140 


Small  springs  of  good  quality  are  common  throughout  the  coimty 
and  where  conveniently  located  are  used  for  domestic  supphes.  The 
municipal  water  supply  of  Buena  Vista  is  obtained  from  springs. 
(Seep.  336.) 
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The  Cretaceous  formations  outcrop  successively  in  descending  order 
from  the  latitude  of  Buena  Vista  to  the  northern  border  of  the 
county,  and  all  of  them  underlie  its  southern  part.  The  physical 
structure  of  the  Cretaceous  strata,  except  the  typical  marine  beds  of 
the  Ripley  formation,  which  contain  a  considerable  percentage  of 
lime,  glauconite,  and  iron  pyrites,  is  favorable  to  the  retention  of  large 
quantities  of  good  water.  The  chances  are  good,  therefore,  for  ob- 
taining artesian  supplies  at  reasonable  depths  in  any  part  of  the 
coimty.  In  order  to  tap  the  Cretaceous  water-bearing  beds  in  the 
south  it  is  necessary  to  drill  through  a  probable  maximum  of  250 
feet  of  overlying  Eocene  strata.  The  Eocene  beds  probably  cany 
moderate  amoimts  of  potable  water.  Flowing  wells  probably  can 
not  be  obtained. 

LOCAL  SUPPLIES. 

Buena  Vista  (population  1,016,  census  of  1910). — ^Buena  Vista,  the 
coimty  seat,  owns  a  public  water  system,  data  concerning  which  have 
been  furnished  by  G.  P.  Mimn  and  J.  G.  Lowe,  both  of  Buena  Vista. 
The  supply  is  derived  from  Camp  Ground  Springs,  a  mile  northwest 
of  the  town.  The  springs  are  at  the  head  of  a  small  valley  and 
together  yield  40  gallons  per  minute  of  clear,  soft  water.  The  water 
is  pumped  to  a  tank  of  45,000  gallons  capacity,  located  in  the  town, 
and  is  used  for  domestic  purposes,  fire  protection,  and  sprinkling. 

The  springs  emerge  from  the  Providence  sand  member  of  the 
Ripley  formation.    An  analysis  is  given  in  Table  62  (analysis  1). 

Several  attempts  have  been  made  to  obtain  artesian  water.  In 
one  well  583  feet  deep  and  10  inches  in  diameter  water  rose  to  within 
240  feet  of  the  surface.*  E.  J.  Wilson,  the  driller,  furnished  the 
following  log: 

Log  of  abandoned  toell  at  Buena  Vista, 
lAuthorlty,  E.  J.  Wflsan.] 
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1  Georgia  OeoL  Survey  Bull.  15,  p.  146, 1908. 
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McCaUie  adds: 

Two  water-bearing  strata  are  reported  in  the  well,  one  at  331  feet  and  the  other  at 
364  feet  from  the  surface.  The  first  of  these  beds  is  said  to  have  yiel<fed  a  large  quan- 
tity of  water,  but  it  was  found  impossible  to  keep  the  bore  hole  hrom  filling  with 
qmcksand.  Several  weeks  were  spent  in  trying  to  control  the  inflowing  sand,  but 
an  efforts  were  unsuccessful.  The  quicksand  was  finally  cased  off  and  the  well  was 
continued  to  the  depth  of  583  feet,  when  the  appropriation  made  by  the  town  council 
was  expended  and  the  well  was  abandoned.  The  water-bearing  strata  of  this  well  are 
CtetaceouB. 

The  upper  105  feet  of  strata  is  referable  to  the  Providence  sand 
member  of  the  Ripley  formation,  and  the  remainder  of  the  section  to 
the  typical  marine  beds  of  the  same  formation. 

Information  concerning  three  unsuccessful  attempts  to  develop  a 
municipal  water  supply  from  an  underground  source  at  Buena  Vista 
has  been  furnished  by  J.  C.  Butt,  as  follows: 

Two  of  the  wells  were  240  feet  deep  and  were  cased  to  219  feet  with 
S-iicli  casing;  water  was  obtained  in  quicksand  at  227  feet.  The 
third  well  was  800  feet  deep  and  had  10-inch  casing  to  280  feet, 
8-inch  casing  to  360  feet,  6-inch  casing  to  760  feet,  and  4 J-inch  casing 
to  800  feet.*  All  three  attempts  failed  because  of  the  inability  of  the 
drillers  to  control  the  fine  quicksand  of  the  water-bearing  beds.  The 
total  cost  of  the  three  attempts  was  $1,300. 

The  third  well  described  by  Butt  is  probably  the  one  described  by 
McCallie,  although  the  two  accounts  differ  as  regards  the  depth  of 
&e  well. 

Dug  wells  10  to  100  feet  deep  afford  a  part  of  the  domestic  water 
supply  of  the  town.  The  largest  supplies  are  said  to  come  from 
depths  of  30  to  40  feet,  from  which  source  the  water  is  lifted  by  rope 
and  bucket.  Pumps  are  used  in  the  deeper  wells,  which  tap  water- 
bearing beds  in  the  Providence  sand  member  of  the  Ripley  formation. 

Doyle, — ^Eugene  Dane,  of  Friendship,  Sumter  County,  owns  a  deep 
well  1  mile  west  of  Friendship  and  5  or  6  miles  south  of  Doyle, 
Marion  County.  T.  J.  James,  the  driller,  gives  the  following  infor- 
mation regarding  the  well: 

The  well  was  drilled  in  1910,  is  296  feet  deep,  and  is  cased  with 
3-inch  casing  to  107  feet  and  with  2-inch  casing  the  rest  of  the  depth. 
Water  rises  to  within  90  feet  of  the  surface  from  a  bed  at  the  bottom 
of  the  well.  The  well  is  pumped  with  a  gasoline  engine  and  yields 
8  gallons  per  minute.  The  cost  was  $325,  The  water  is  used  for 
domestic  purposes.  The  weU  taps  a  water-bearing  bed  at  either  the 
base  of  the  Midway  formation  or  the  top  of  the  Ripley  formation. 

Spring  near  Tazewell. — Mineral  Spring,  4  miles  northwest  of  Taze- 
well, has  reputed  medicinal  properties.  Accord'mg  to  W.  E.  Pickard, 
of  Tazewell,  it  is  in  a  small  valley  and  is  owned  by  Stewart  &  Wall  of 
TazewelL  A  small  quantity  of  ferruginous,  sulphurous  water  is 
38418'— WSP  341—15 72 
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emitted.  There  are  two  cottages  on  the  grounds  and  facilities  for 
bailing.  During  the  summer  months  people  from  the  surrounding 
region  camp^  the  vicinity  of  the  spring. 

Spring  near  Putnam. — A  spring  of  reputed  medicinal  properties, 
known  as  Mineral  Spring  and  owned  by  Miss  Ida  Munro,  rises  in  a 
grove  on  Springdale  farm  three-eighths  of  a  mile  west  of  Putnam.  The 
owner  states  that  the  water  emerges  from  sand  through  a  10-inch 
terra-cotta  pipe  inserted  in  the  ground  to  a  depth  of  12  feet,  and  that 
a  roof  has  been  placed  over  the  spring.  The  water  is  used  only  for 
drinking.  The  source  of  the  spring  is  probably  the  Midway  forma- 
tion.    An  analysis  of  the  water  is  given  in  Table  62  (analysis  2). 

Table  62. — Analyses  of  spring  waUrsfrom  Marion  County. 
[Parts  per  million.] 
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1.  Wat«r  from  one  of  Camp  Oromid  Springi,  1  mile  northwest  of  Bnena  Vista,  which  famid&  the 
mtmicipal  water  sapply  of  Buena  Vista.  The  sprixigs  emerge  from  the  Providence  sand  member  of  the 
Ripley  formation.    Sample  collected  Apr.  20, 1911;  Edrar  Everhart,  analvst. 

2.  Mineral  spring  at  residence  of  Miss  Ida  Monro,  Springdale  farm,  tnree-eighths  of  a  mile  west  of 
Putnam.    Sonroe  of  spring,  Midway  formation.    Analysed  in  April,  1910,  by  £a|^  Everhart. 

MILIiEB  COTTirrY. 
GENERAL   FEATURES. 

Miller  County  is  in  the  southwestern  part  of  the  Coastal  Plain  of 
Georgia  in  the  V-shaped  area  formed  by  the  junction  of  Chattahoochee 
and  Flint  rivers.  Its  area  is  253  square  miles  and  its  population  is 
7,986  (census  of  1910). 

TOPOGRAPHY. 

The  county  lies  within  the  physiographic  division  known  as  flhe 
Dougherty  plain  and  presents  the  topographic  features  tjrpical  of  that 
division.  The  general  surface  is  nearly  level,  but  has  numerous  lime- 
sink  depressions.  Surface  streams  are  few,  the  drainage  being  partly 
by  underground  streams  through  hme  sinks.  No  exact  determina- 
tions of  elevation  have  been  made,  but  the  greater  part  of  the  surface 
is  probably  125  to  200  feet  above  sea  level. 

GEOLOGY. 

The  Vicksburg  formation  (Oligocene)  is  the  surface  terrane  through- 
out the  county.     It  consists  of  300  feet  or  more  of  sandy,  cavernous, 
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water-bearing  limestones  which  weather  to  red  or  yellow  residual* 
sands  and  clajrs  containing  fragments  and  masses  of  flint.     Outcrops 
of  unweathered  limestone  are  rare. 

The  Vicksburg  formation  is  underlain  by  several  hxmdred  feet  of 
undifferentiated  limestones,  sands,  clays,  and  marls  of  Eocene  age 
which  contain  water-bearing  beds.  Although  no  wells  have  pene- 
trated below  the  Eocene  within  the  county,  it  is  believed  that  these 
deposits  are  underlain  by  2,000  feet  or  more  of  sands,  clays,  and  marls 
of  Cretaceous  age,  which  rest  upon  a  deeply  buried  basement  of 
ancient  crystalline  rocks.  The  Cretaceous  deposits  contain  important 
water-bearing  beds. 

WATER   RESOUBCES. 
DISTRIBUTION   AND   CHARACTER. 

The  domestic  water  supply  of  the  county  is  obtained  chiefly  from 
dug  wells  30  to  50  feet  deep.  With  the  exception  of  a  few  wells  which 
draw  from  the  underlying  unweathered  limestones  of  the  Vicksburg 
formation,  the  somtje  of  the  water  is  the  residual  sands  and  clays  which 
compose  the  siu^ace  materials  to  varying  depths.  Artesian  wells  have 
been  drilled  at  Colquitt  and  at  Babcock. 

The  few  small  springs  in  the  county  are  unimportant  as  sources  of 
water  supply.  .  The  waters  of  streams  and  ponds  are  used  locally  for 
stock  and  for  boiler  supply. 

Abimdant  supplies  of  potable  water  can  be  obtained  from  deep 
wells  anywhere,  and  on  the  low  laiids  bordering  Spring  Creek  flowing 
wells  can  probably  be  obtained  from  the  deeply  biuied  Eocene  or  Cre- 
taceous deposits  at  500  to  1,500  feet.  This  statement  is  based  on  the 
known  static  head  of  deep  wells  in  Early,  Baker,  and  Calhoun  counties. 

LOCAL  SUPPLIES. 

Colquitt  (population  600,  census  of  1910). — Colquitt,  the  county 
seat,  owns  a  public  water-supply  system  which  obtains  water  from  a 
deep  well,  completed  in  1911,  on  low  land  near  the  Georgia,  Florida  & 
Alabama  Railway  in  the  eastern  part  of  the  town.  The  well  is  246.5 
feet  deep  and  the  water  stands  within  16  feet  of  the  surface.  The 
maximiun  yield  by  pumping  is  about  500  gallons  a  minute.  J.  G. 
Chason,  the  driller,  furnishes  the  following  log  from  memory: 

Log  o/tovm  well  at  Colquitt  (No.  3y  Table  6S). 
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The  principal  water-bearing  bed  is  said  to  be  at  140  feet  and  is 
probably  in  the  Vicksburg  formation.  A  sample  collected  from  this 
well  December  23,  1912,  was  analyzed  by  Edgar  Everhart  as  follows: 

Analysis  of  water  from  town  well  at  Colquitt. 

Parts  per  mlllioa. 

SUica  (SiOj) 6. 0 

Iron  (Fe) 5 

Calcium  (Ca) 40 

Magnesium  (Mg) 2. 5 

Sodium  and  potaasium  (Na+K) 6. 0 

Carbonate  radicle  (CO,) 0 

Bicarbonate  radicle  (HCO,) 148 

Sulphate  radicle  (SO4) Trace. 

Nitrate  radicle  (NO,) 5 

Chlorine  (CI) 3. 5 

Total  dissolved  solids 129 

Another  well  drilled  by  the  town  in  1900  is  said  to  be  400  feet  deep. 
Water  stands  within  56  feet  of  the  surface.  The  surface  at  the  mouth 
of  this  well  is  much  higher  than  at  the  mouth  of  the  new  well,  which 
accounts  for  the  difference  in  the  static  head.  The  water  is  hard  and 
is  used  only  for  domestic  purposes. 

Bahcock  (population  402,  census  of  1910). — A  well  owned  by  the 
Babcock  Bros.  Lumber  Co.  at  Babcock,  a  small  town  in  the  south- 
ern part  of  the  county,  is  300  feet  deep.  Water  stands  within  30  feet 
of  the  surface.  It  is  used  for  domestic  purposes  and  for  stock,  but  is 
not  suitable  for  boiler  supply. 

Table  ^^.— Wells  in  Miller  County. 


a  Datum,  surface  at  railroad  station. 

b  Datum,  surfeice  at  courthouse. 

c  Datum,  low-water  level  ol  Spring  Creek. 
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Tablb  e^.— Wells  in  Miller  CounQ^— Continued. 
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S 
4 

Monic^pftl  supply . 
DooMBtic 

Vicksbiirg  forma- 

tkm. 
do 

Diameter  at  top  4  hiches,  at  bottom 
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8-faich  casing  to  135  feet,  see  log,  p.  330. 

4-inch  casing  to  60  feet  Cost  of  well  $150. 

s 

Domntie,  mana- 
betaring. 

FrOwn*? 

4i-inch  cas£g  to  240  feet. 

KITCHELL  COUNTY. 


GENERAL  FEATURES. 


Mitchell  County  is  in  the  southwestern  part  of  the  Coastal  Plain  of 
Georgia.  Its  area  is  548  square  miles  and  its  population  is  22,114 
{ceusMs  of  1910).  Agriculture  and  lumbering  are  the  chief  industries. 
Near  Dewitt  and  Baconton  the  cultivation  of  pecans  is  an  important 
and  growing  industry. 

TOPOGRAPHY. 

A  nearly  level  plain,  5  to  15  miles  wide  and  150  to  170  feet  above 
sea  level,  lies  east  of  and  approximately  parallel  to  Flint  River,  which 
fonns  the  western  boundary  of  the  county.  This  area,  which  falls 
within  the  physiographic  division  known  as  the  Dougherty  plain,  is 
characterized  by  numerous  lime  sinks  and  lime-sink  ponds  and  by 
the  almost  total  absence  of  surface  streams,  the  drainage  being  chiefly 
underground.  In  narrow  areas  bordering  the  river  the  plain  is 
modified  by  two  more  or  less  clearly  defined  Pleistocene  terraces,  one 
lying  15  to  20  feet  and  the  other  50  to  60  feet  above  low-water  level. 

The  remainder  of  the  county,  in  the  east  and  southeast,  is  an 
upland  estimated  to  be  300  to  375  feet  above  sea  level,  the  surface  of 
which  is  characterized  by  low  rounded  hiUs  and  broad  shallow  valleys. 
This  area  lies  in  the  physiographic  division  called  the  Altamaha 
upland  or  long-leaf  pine  region.  The  Altamaha  upland  is  separated 
from  the  Dougherty  plain  to  the  west  by  a  relatively  abrupt  escarp- 
ment, which  is  expressed  in  the  grade  of  the  Atlantic  Coast  Line 
Raiboad  between  Camilla  and  Pelham. 

GEOLOGY. 

The  Vicksburg  formation  is  the  surface  terrane  throughout  the 
greater  part  of  an  area  5  to  15  miles  wide  which  borders  Flint  River 
and  is  coextensive  with  the  Dougherty  plain.  It  consists  of  300  feet 
or  more  of  cavernous  water-bearing  limestones,  which  weather  at 
ttie  surface  to  residual  sands  and  clays  containing  fragments  and 
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masses  of  flint.  The  unweathered  limestones  outcrop  in  places  in 
the  channel  and  banks  of  Flint  River.  The  formation  extends  east- 
ward and  underlies  the  entire  county. 

The  Chattahoochee  formation,  which  consists  of  100  feet  or  less  of 
limestones,  overlies  the  Vicksburg  formation,  and  the  residual  sands 
and  clays  to  which  the  limestones  weather  outcrop  in  the  face  of  the 
escarpment  which  separates  the  Altamaha  upland  from  the  Dougherty 
plain  and  which  extends  northeast  and  southwest  through  the  county. 
The  Chattahoochee  formation  is  overlain  by  the  Alum  Bluff  forma- 
tion, which  consists  of  100  feet  or  less  of  sands  and  clays  and  which 
also  outcrops  in  a  narrow  belt  in  the  escarpment. 

The  Alum  Bluff  formation  is  overlain  by  75  feet  or  less  of  irregu- 
larly bedded  sands  and  clays  of  undetermined  age,  which  outcrop 
throughout  the  remainder  of  the  Altamaha  upland  in  the  eastern 
and  southeastern  parts  of  the  county. 

Thin  terrace  deposits  of  sand  and  clay  of  Pleistocene  age  occupy 
narrow  areas  bordering  Flint  River. 

The  Vicksburg  formation  is  underlain  by  several  hundred  feet  of 
undifferentiated  limestones,  sands,  clays,  and  marls  of  Eocene  age, 
which  contain  water-bearing  beds.  No  definite  confirmatory  evidence 
is  available,  but  it  is  believed  that  the  Eocene  deposits  are  imderlain 
by  2,000  feet  or  more  of  sands,  clays,  and  marls  of  Cretaceous  age, 
which  rest  upon  a  basement  of  ancient  crystalline  rocks  and  which 
doubtless  contain  important  water-beariog  beds. 

WATER  RESOUBGES. 

DISTRIBUTION   AND  CHARACTER. 

Dug  wells,  20  to  50  feet  deep,  are  the  chief  source  of  domestic  water 
supply.  Most  of  them  yield  soft  waters,  although  iu  the  western  part 
of  the  county  some  penetrate  the  unweathered  limestones  of  the 
Vicksburg  formation  and  jdeld  hard  waters.  During  times  of  drought 
some  of  the  shallow  wells  fail. 

Deep  wells  have  been  drilled  at  Camilla,  Pelham,  and  FUnt. 

Limestone  springs  emerging  from  the  Vicksburg  formation  occur 
along  Flint  River.  Seepage  springs  are  abundant  in  the  eastern 
part  of  the  county  in  the  region  of  outcrop  of  the  Alum  Bluff  forma- 
tion and  the  overlying  sands  and  clays.  Springs,  however,  are  rela- 
tively imimportant. 

Artesian  water  can  be  obtained  anywhere  at  depths  of  100  to  1,500 
feet  or  more.  Waters  from  the  Vicksburg  formation,  which  in  the 
western  part  of  the  county  extends  from  the  surface  to  a  depth  of  300 
feet  or  more,  and  which  in  the  east  would  probably  be  encountered 
at  depths  of  200  to  500  feet,  will  be  Hard.  Those  obtained  at  greater 
depths  from  the  Eocene  or  Cretaceous  deposits  might  be  softer  than 
the  Vicksburg  waters. 
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Altiiongh  no  flowing  wells  have  been  reported,  it  is  believed  that 
flows  can  be  obtained  on  the  Dougherty  plain  in  the  west  at  depths 
of  500  to  1,500  feet  or  more.  In  the  region  of  the  Altamaha  upland 
in  the  east  flowing  wells  probably  can  not  be  obtained. 

LOCAL  SUPPLIES. 

Camilla  (population  1,827,  census  of  1910). — ^A  well  owned  by  the 
dty,  completed  in  1904,  is  297  feet  deep  and  yields  hard  water,  which 
stands  within  50  feet  of  the  surface.  The  weU  is  said  to  penetrate 
chiefly  limestones,  probably  belonging  to  the  Vicksburg  formation, 
from  100  feet  to  the  bottom.  Water  is  pumped  at  the  rate  of  300 
gaflons  per  minute,  an  amount  suflScient  for  the  needs  of  the  town. 
The  following  analysis  of  a  sample  collected  from  this  well  Jime  7, 
1911,  was  made  by  Edgar  Everhart: 

Analysis  of  waUrfrom  city  weU  at  Camilla. 

Parts  per  miUkiL 

Silica  (SiOa) 23 

Iron  (Fe) 8 

Gfldduin  (Ca) 46 

Magnesium.  (Mg) 1. 0 

Sodium  and  potassium  (Na-j-K) 3. 0 

Carbonate  radicle  (COa) 0 

Bicarbonate  radicle  (HCO,) 150 

Sulphate  radicle  (SO4) 6.0 

Niteate  radicle  (NO,) 4 

Chlorine  (CI) 2.0 

Total  dissolved  solids 137 

Another  well  owned  by  the  town  is  396  feet  deep  (No.  1,  Table  64). 

Pdham  (population  1,880,  census  of  1910). — ^The  pubUc  water  sup- 
ply at  Pelham  is  obtained  from  a  drilled  well  728  feet  deep.  The 
elevation  at  the  mouth  of  the  well  is  355  feet  above  sea  level  and  the 
water  is  said  to  stand  within  215  feet  of  the  surface.  The  water  is 
moderately  hard,  but  is  considered  satisfactory  for  general  purposes. 

J.  H.  Chandler,  one  of  the  drillers,  furnishes  the  following  log: 

Log  of  town  weU,  Pdham. 


day  in  bard  and  soft  layers 

Hird"»apstoiie" 

Hard  grey  rock  with  flJnt  bowlders 

Very  hard  "granite"  rock,  water  bearing  in  upper  1  foot . 

aheu  formation,  water  bearing 

HMd  "qoarU"  rock 

OcO  fiBnnatkm,  water  beiirlDg 

Oraymnite 

ShtO  tormatSon,  water  bearlDg 


Thick- 


Feet. 

153 
22 

195 
80 
5 

185 
10 
60 
28 


Depth. 


Feet. 
153 
175 
370 
450 
456 
640 
050 
700 
728 


McCaUie  *  mentions  a  well  at  Pelham  293  feet  deep,  in  which  Kme- 
8t(me  probably  belonging  to  the  Chattahoochee  formation  was  struck 
at  180  feet. 

1  Georgia  OeoL  Survey  Bull.  15,  p.  147, 1908. 
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Flint  (populatioQ  105,  census  of  1910). — ^According  to  T.  B.  White, 
postmaster,  four  nonflowing  wells  at  Flint  range  in  depth  from  180  to 
700  feet. 

Table  Q4.—WelU  in  MiUhell  County, 


No. 


Location. 


Owner. 


Driller. 


Authority. 


Date 
com- 
pleted. 


AP-. 
pro]> 
mate 
elera- 

tion 
above 

sea 
lereL 


Camilla 

do 

Flint 

Pelham  i\  mile  north 

of). 


Town 

do 

G.C.Cochran.. 
Town 


M.  A.Jarrard.. 
J.D.Pitts 


F.  T.  White  & 
C^.;  J.  H. 
Chandler  and 
C.  E.  Edwards 
drillers  in 
charge. 


Lena  Brimbeny.. 

T.B.Perry. 

Thos.  B.White... 
J .  H .  Chandler  and 
the  mayor. 


1904 


Fed. 
177 
W 
168 
356 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
l)earing 
bed. 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
water 
below 
surface. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


Fert. 
396 

297 

180 

728 


Inchfs. 

8 
8 


Frrt. 
396 
297 


Fret. 


140 


Feet. 
50 
50 


GcUs. 


OaOs. 
500 
300 


( 370-371 

r00-72J«  450-455 

[,640-650 


215 


350 


Air-lift  pump 

do 

Hand  pump 

/Air-c(Hnpressor 
\    pump , 


Hard. 

Hard;  see  analysis, 

p.  343. 
Soft 

JModeratelyhanL 


No. 


Use. 


Principal  water  bed. 


Geologic  horiion.  Character. 


Remarks. 


Domestic,  manu- 
facturing. 

Domestic,  manu- 
facturing, boiler 
supply. 

Domestic 

Municipal  supply , 


Eocene? , 

Vicksburg  forma- 
tion. 


Limestone . 
Rock 


do.. 

Eocene. 


Shell  formation. 


8-inch  casing  to  396  feet.    Cost  of  well, 

11,200;  of  machinery.  $1,000. 
8-inch  casing  to  210  ftet. 


4  deep  wells  at  Flint  Cram  180  to  700  ftet 

deep. 
153  feet  of  10-inch  casing.  See  log,  p.  343. 


MONTGOMEBT  COUNTY.* 
GENEBAL   FEATURES. 

Montgomery  County  is  in  the  central  part  of  the  Coastal  Plain  of 
Georgia.  Oconee  River,  which  flows  through  its  center,  and  Ocmul- 
gee  River,  which  forms  part  of  its  sQuthern  boundary,  unite  at  the 
southeast  corner  to  form  Altamaha  River.  The  area  of  the  county 
is  691  square  miles  and  the  population  is  19,638  (census  of  1910), 

t  Under  this  heading  is  included  a  portion  of  Montgomery  County  which  has  been  segregated  and 
organixed  as  Wheeler  County  since  this  report  was  transmitted  for  publication. 
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The  production  of  lumber  and  naval  stores  and  the  cultivation  of 
cotton  and  com  are  the  principal  industries. 

TOPOQBAPHY. 

The  interstream  areas  are  rolling  to  hilly,  forming  a  part  of  the 
physiographic  division  known  as  the  Altamaha  upland.  Although 
few  exact  determinations  of  level  have  been  made,  it  is  probable  that 
the  upland  lies  250  to  300  feet  above  sea  level.  Low-water  level  at 
the  junction  of  Oconee  and  Ocmulgee  rivers  is  approximately  80  feet 
above  sea  level.  Each  of  the  rivers  named  is  bordered  by  two  more 
or  less  clearly  defined  Pleistocene  terrace  plains,  one  10  to  20  feet 
and  the  other  40  to  50  feet  above  low-water  level.  The  lower  plain 
is  covered  in  part  by  swamps  and  is  subject  in  part  to  overflow, 
little  Ocmulgee  River,  which  forms  the  western  boundary,  is  bordered 
on  the  east  by  a  belt  of  sand  hills,  one-half  to  IJ  miles  wide,  rising 
50  to  75  feet  above  the  streams.  Cypress  ponds  and  tracts  of  densely 
wooded  seepage  areas  known  as  bays  at  the  heads  of  branches  and 
creeks  are  conmion  in  the  south. 

GEOLOGY. 

The  surface  deposits  throughout  the  interstream  areas  consist  of 
100  feet  or  less  of  irregularly  bedded  sandy  clays  and  sands  with 
subordinate  interbedded  layers  of  argillaceous  sandstone.  They  are 
underlain  by  100  feet  or  more  of  soft  sandy  clays  and  sands,  in  part 
water  bearing,  with  interbedded  thin  layers  of  sandstone  and 
quartzite  that  belong  to  the  Alum  Bluflf  formation.  These  strata 
outcrop  in  the  valleys  of  Oconee,  Ocmulgee,  and  Little  Ocmulgee 
rivers. 

The  Alum  Bluff  formation  is  underlain  by  400  feet  or  more  •of 
limestones  with  interbedded  layers  of  calcareous  sandstone  and 
marl  (see  log,  p.  346),  which  probably  represent  in  descending  order 
the  Chattahoochee  and  Vicksburg  formations  of  the  Oligocene  and 
perhaps  the  Jackson  formation  of  the  Eocene.  These  formations 
contain  water-bearing  beds. 

Beneath  the  limestones  in  descending  order  are  a  series  of  sedi- 
ments of  Eocene  and  Cretaceous  age  which  probably  have  an  aggre- 
gate thickness  of  1,500  feet  or  more  and  which  rest  upon  a  basement 
of  ancient  crystalline  rocks.  These  deposits  contain  important 
water-bearing  beds. 

WATEB  RESOURCES. 
DISTRIBUTION  AND  CHARACTER. 

Dug  wells  20  to  50  feet  deep  are  the  chief  sources  of  water  for 
domestic  use.  Artesian  wells  have  been  drilled  at  Mount  Vernon, 
McArthur  plantation,  Higgston,  Ochwalkee,  and  near  Soperton. 


Digitized  by 


Google 


d46      UNDEBGBOUND  WATERS  OF  00A8TAL  PLAIN  OF  QEOBQIA. 

Small  seepage  springs  occur  throughout  the  county  but  are  of  little 
importance.  The  waters  of  many  of  them,  especially  those  in  the 
swamps,  after  contact  with  the  air  have  a  film  of  iron  oxide  over  the 
surface  and  taste  strongly  of  iron.  (See  analyses  1  and  2,  Table  66.) 
The  water  of  streams  and  ponds  can  be  used  for  stock  and  for  boiler 
supply. 

Artesian  water  can  be  obtained  anywhere  at  depths  of  100  to  1,500 
feet  or  more.  Flows  can  be  obtained  on  the  terrace  plains  bordering 
Ocmulgee  and  Oconee  rivers  and  in  the  valleys  of  their  large 
tributaries. 

LOCAL  SUPPLIES. 

Mount  Vernon  (population  605,  census  of  1910). — The  town  has  a 
public  water-supply  system,  owned  by  W.  C.  McRae  and  others, 
which  draws  from  a  flowing  artesian  well  300  feet  deep.  The  water 
is  reported  hard.     The  daily  consumption  is  7,000  gallons. 

McArthur  plantation. — The  McArthur  plantation  is  in  the  southern 
part  of  Montgomery  County  about  5  miles  northeast  of  Lumber  City 
(Telfair  County).  An  artesian  well  at  this  place  is  900  feet  deep, 
and  the  water  rises  to  within  60  feet  of  the  surface.  The  water  is 
soft  and  for  general  purposes  is  superior  to  the  artesian  waters  from 
more  shallow  depths  in  this  part  of  the  Coastal  Plain.  (See  analysis  3, 
Table  66.)    McCJallie  ^  has  published  the  following  log: 

Log  of  well  on  McArthur  plantation  {No.  if,  Table  65). 


Thick- 


Depth. 


Sandy  soil 

Red  clay 

Coarse  sand 

Blue  clay  with  thin  layers  of  sandstone. 

Sand 

Limestone,  water  bearing  at  419  feet 

Flint 

Sand  St  one 

Shell  formation 

White  limestone,  water  bearing  at  base. 
Not  reported 


Feet. 

ruL 

4 

4 

16 

20 

10 

3D 

220 

250 

100 

3S0 

150 

500 

2 

502 

23 

535 

100 

05 

265 

880 

10 

900 

The  well  probably  penetrates  to  the  lower  part  of  the  Ek>cene 
deposits. 

Higgston  (population  207,  census  of  1910). — The  principal  sources 
of  water  supply  at  Higgston  are  shallow  dug  wells.  An  artesian  well, 
owned  by  T.  M.  Barker,  is  353  feet  deep  and  contains  water  that 
rises  to  within  73  feet  of  the  surface.  An  analysis  of  water  from  a 
small  spring  near  Higgston,  owned  by  Mr.  W.  R.  Calhoun,  is  given 
in  Table  66  (analysis  1). 


I  Georgia  Oeol.  Surrey  Boll.  15,  pp.  150, 151, 1908. 
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OehwaOcee. — Ochwalkee  is  a  small  station  on  the  Seaboard  Air  Line 
Railway  on  the  west  side  of  Oconee  River.  An  artesian  well  near 
the  station,  owned  by  the  Hilton  &  Dodge  Lumber  Co.,  is  228  feet 
deep  and  flows  20  feet  above  the  surface. 

SoperUm  (population  449,  census  of  1910). — J.  F.  Woo  ten,  a  well 
contractor,  states  that  a  flowing  artesian  well  on  the  A.  B.  Conner 
estate,  7  miles  southwest  of  Soperton,  is  240  feet  deep.  Its  mouth 
is  about  25  feet  above  the  level  of  Oconee  River,  and  the  water, 
which  rises  8  feet  above  the  surface,  flows  25  gallons  a  minute.  The 
principal  water-bearing  bed  is  said  to  be  a  soft  rock  at  235  feet.  The 
water  is  used  for  domestic  pmposes  and  for  boiler  supply  at  a  sawmill. 

McRae. — ^Two  flowing  wells  a  mile  east  of  McRae  (Telfair  County) 
on  the  east  side  of  Little  Ocmulgee  River  near  the  wagon  bridge,  in 
Montgomery  County,  are  reported  to  be  140  feet  deep. 

Kibbee. — ^An  analysis  of  water  from  a  small  spring  near  Kibbee, 
owned  by  Mrs.  N.  H.  Mason,  is  given  in  Table  66  (analysis  2). 


Table  65. — Wells  in  Montgomery  County. 


.No. 

1 

LocattaD. 

Owner. 

Driller. 

Authority. 

Date 
com- 
pleted. 

Ap- 
proxi- 
mate 
eleva- 
tion 
above 
sea 
level. 

1 

Higestfl 
McTrtti 

n. 

T.lCBai 

rker 

S.W.McCalllea.. 
do 

1002 

Feet. 

2 

Lur  nlantatian. 

247 

3 

5  miles  northeast  of' 
Lomber  City. 
McRae   (Telfair 

4 

County),  1  milD 
east  of. 

W.  C.  McRae  and 

others. 
Hilton    &     Dodge 

Lumber  Ck>. 
A.  B.Conner  estate.. 

P"frt  master. . . 

5 

Ochwal 
Soperto 

BOOtll 

Ikee 

8.  W.  McCaUii 
J.  F.  Wootten 

ao.. 

6 

m,     7     miles 
irestof. 

J.  F.  "Wjootten... 

1910 

Q>) 

Depth. 

Diam- 
eter. 

Depth 

to 
prin- 
cipal 
watei^ 

Depth 
to 

other 
water- 
bearing 

bedsT 

Level 

of 
water 
above 

or 
below 
surface. 

Yield  per 
minute. 

'Scnr  obtained. 

So. 

Flow. 

Pump. 

Quality. 

Fett. 

3SI 

liuAes. 
6 
3 

Fed. 

Feet. 

Feet. 
-73 
-60 

QaUi. 

GaOt. 

2        gm 

800-000 

410 

See  analysis  3,  Table 
66. 

140 

am 

228 
240 

Flo 

ws 

+i7 
+20 
+  8 

do 

Hard. 

3 

26 
25 

do 

235 

do 

Sulnhnroos. 

a  Georgia  Oeol.  Survey  Bull.  15,  pp.  160-151. 1908. 

b  Elevation  about  25  feet  above  low- water  level  of  Oconee  River. 
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Tablb  66. — WeUa  in  MoTUgomary  County— Continued, 


No. 

Use. 

Remarks. 

Geologic  horixon. 

Cbarmctw. 

1 

OUgooener 

? 

Eor«ii4»T. 

Limestone  at  350  feet.    See  kg,  p.  346. 
Another  similar  wdl. 

3 

tion? 
VicksbuiK  Corma- 

tlonr 
Viokslmrgfomuk 

tion. 
do 

4 

Municipal  supply. 
Domestic 

5 

A 

Domestfe,    boiler 
supply. 

Soft  rook 

2i-tncb  cosioff.  170  feet:  4-iDch  casing. 

40  feet.    Co8tofweU/$350.              ^ 

Table  66. — 4'nalys^  of  underground  waten  from  Montgomery  County, 
[Parts  per  milUon.] 


No. 


Date  of 
collection. 


Oct.,      1009 
Apr.  17,1911 


Source. 


Spring  of  W.  A. 

Calhoun. 
Spring  of  Mrs. 

lOl.  Mason. 
WeU 


Higgston(near).. 
Kibbee 


McArthur  planta- 
tion, 6  miles 
northeast  of 
Lumber  City. 


PrincipcU  water- 
bearing stratum. 


Surflcial  depos- 
its. 

Alum  Bluff  for- 
mation? 

Eocene? 


Depth. 


Feet. 


890-900 


Analyst. 


Edgar  Evertiart 
Do. 
Do. 


f 


So 
f 


wis 

I 


Remarks. 


30 
.6 
1.4 


0.7 
1.6 
16 


0.1 
.0 
4.0 


1.9    Tr. 

1.5     0.8 

32 


1.0 


0.1 


2.8 
4.0 
9.0 


WeU  2,  Table  66. 


inxscoaEE  cottnty. 


GENERAL  FEATURES. 


Muscogee  County  is  in  the  western  part  of  Georgia  on  the  border 
between  the  Piedmont  Plateau  and  the  Gulf  Coastal  Plain.  Its  area 
is  235  square  miles  and  its  population  (census  of  1910)  is  36,227. 
Columbus,  the  county  seat,  is  its  only  municipality.  The  chief 
industries  at  Columbus  are  the  manufacture  of  cotton  goods,  the  ex- 
traction of  cottonseed  oil,  the  manufacture  of  carriages,  wagons,  and 
implements,  and  the  manufacture  of  fertilizers.  Outside  of  Columbus 
agricultiu'e  is  the  chief  industry. 

TOPOGBAPHY. 

More  than  the  southern  half  of  thp  county  is  in  the  Gulf  Coastal 
Plain  and  the  remainder  is  in  the  Piedmont  Plateau.    The  surface 
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in  general  is  hilly.  The  Piedmont  portion  of  the  area  is  more  rugged 
and  slightly  higher  than  the  Coastal  Plain  portion.  The  Coastal  Plain 
area  is  in  the  main  a  strongly  dissected  upland  plain  and  is  included 
in  the  physiographic  division  of  the  Coastal  Plain  known  as  the  fall- 
line  hills.  In  limited  areas  bordering  Chattahoochee  River,  from 
Columbus  southward,  the  hilly  upland  topography  has  been  modified 
by  Pleistocene  terracing  processes,  which  have  produced  two  terrace 
plains,  one  (the  Satilla)  lying  40  or  45  feet  above  low-water  level 
of  the  river  and  the  other  (the  Okefenokee)  lying  135  or  140  feet 
above  the  same  datum.  The  greatest  recorded  altitude  in  the  county 
is  in  the  Piedmont  area  in  the  vicinity  of  Fortson,  about  1 1  miles 
north  of  Columbus,  where  the  elevation  above  sea  level  is  650  feet. 
Elevations  as  great  as  650  feet  are  recorded  in  the  northern  part  of 
the  portion  of  the  county  in  the  Coastal  Plain. 

The  county  is  drained  by  Chattahoochee  River,  the  principal  tribu- 
taries of  which  are  Upatoi,  Bull,  and  Standing  Boy  creeks.  The 
maximum  topographic  relief  is  approximately  400  feet. 

GEOLOGY. 

Crystalline  rocks  appear  at  the  surface  in  the  Piedmont  Plateau  in 
the  northern  part  of  the  county  in  an  irregular  belt  2  to  10  miles  wide. 
The  crystalline  rocks  dip  southward  50  to  60  feet  to  the  mile  and  pass 
beneath  the  deposits  of  the  Coastal  Plain,  forming  the  base  upon 
which  the  latter  rest. 

The  Lower  Cretaceous  deposits,  which  constitute  the  greater  part 
of  the  sediments  of  the  Coastal  Plain,  consist  of  coarse  arkosic  sands 
and  gravels,  with  interbedded  lenses  of  light  drab  to  white  massive 
clays,  which  rest  upon  the  crystalline  basement  rocks.  The  depos- 
its, which  attain  a  maximum  thickness  of  350  or  400  feet  along  the 
southern  edge  of  the  area,  pass  southward  imconformably  beneath 
the  Eutaw  formation  of  the  Upper  Cretaceous.  The  Lower  Creta- 
ceous deposits  carry  large  quantities  of  water  of  excellent  quality. 
The  Eutaw  formation  outcrops  in  an  irregular  detached  area  1  or  2 
miles  wide  and  about  10  miles  long,  north  of  Upatoi  Creek,  capping 
the  hills  to  a  maximum  thickness  of  about  140  feet.  The  formation 
consists  of  sands  and  clays  more  or  less  calcareous  and  glauconitic. 
(See  PI.  m,  p.  52.) 

A  Pleistocene  terrace  plain  (the  Satilla),  lying  40  or  45  feet  above 
low-water  level  and  having  a  width  of  1  to  2  J  miles,  borders  Chatta- 
hoochee River  in  the  west.  This  plain  is  the  upper  surface  of  a  Pleis- 
tocene terrace  deposit  of  clays,  loams,  sands,  and  gravels  20  to  40 
feet  thick,  which  rests  upon  the  planed-oflF  surface  of  Lower  Creta- 
ceous strata.  Small  areas  of  a  similar  but  older  terrace  plain  (the 
Okefenokee)  northeast  and  east  of  Columbus,  135  to  140  feet  above 
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the  low-water  level  of  the  river,  also  rest  upon  planed-off  Lower 
Cretaceous  strata.  Coarse  sands  and  gravels  at  the  base  of  the 
Pleistocene  deposits  carry  large  quantities  of  water. 

WATER   RESOURCES. 
DISTRIBUTION   AND  CHARACTER. 

Outside  the  corporate  limits  of  Columbus,  in  the  Coastal  Plain, 
water  for  domestic  purposes  is  obtained  chiefly  from  dug  wells,  few 
of  which  exceed  100  feet  in  depth.  On  the  terraces  bordering  Chatta- 
hoochee River  the  wells,  as  a  rule,  do  not  exceed  30  or  40  feet  in  depth 
and  derive  their  supplies  from  the  sands  and  gravels  at  the  base  of  the 
Pleistocene  terrace  deposits.  In  the  hilly  region  east  of  the  Chat- 
tahoochee Valley  it  is  necessary  at  many  places  to  sink  the  welk  to 
greater  deptlis. 

Small  springs  are  common  in  the  hilly  portions  of  the  county  and 
are  used  to  some  extent.  Numerous  small  creeks  and  brooks  furnish 
an  abundant  supply  of  excellent  water  for  stock  and  for  steam 
production. 

'  The  waters  of  both  wells  and  springs  are  soft  and,  unless  insanitary 
conditions  exist  at  the  surface  in  their  immediate  vicinity,  are  of 
excellent  quality  for  domestic  uses.  Shallow  wells  and  springs  near 
stables  or  dwellings  are  liable  to  pollution  unless  the  water-bearisg 
strata  are  protected  from  surface  seepage  by  overlying  impervious 
strata  of  clay  or  rock  and  unless  water-tight  cribbings  and  casings 
extend  from  the  surface  down  to  such  protecting  strata. 

The  Lower  Cretaceous  deposits  carry  large  quantities  of  soft  water, 
except  along  the  northern  border  of  the  Coastal  Plain,  where  the 
terrane  feathers  out  against  the  crystalline  rocks  of  the  Piedmont. 
The  quantity  of  water  contained  in  the  formation  increases  down  the 
dip  of  the  beds,  and  in  the  extreme  southwestern  part  of  the  coimty 
the  amounts  available  are  very  great. 

The  maximum  thickness  of  the  deposits  in  the  extreme  southwest 
is  estimated  to  be  about  375  feet.  Test  wells  near  the  mouth  of  Bull 
Creek  draw  from  Lower  Cretaceous  beds.  If  these  wells  were  3  or  4 
miles  farther  south  they  would  probably  supply  much  larger  quan- 
tities. 

Flowing  wells  can  be  obtained  on  the  lowest  Pleistocene  terrace 
bordering  the  river  from  Bull  Creek  southward  to  Upatoi  Creek  and 
probably  in  the  bottom  lands  of  Upatoi  Creek  for  several  miles  above 
its  junction  with  the  river. 

LOCAL  SUPPLIES. 

Cohimhus  (population  20,554,  census  of  1910). — Columbus  is  pro- 
vided with  a  water-supply  system,  owned  bv  the  Columbus  Water- 
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works  Co.  TTie  following  information  was  furnished  by  Maj.  W,  S. 
Greene,  of  Columbus,  who  was  acting  as  receiver  for  the  company. 

The  municipal  water  supply  is  derived  in  part  from  two  spring 
branches  in  Lee  County,  Ala.,  4  miles  west  of  the  city,  and  in  part 
from  Chattahoochee  River;  that  derived  from  the  former  source  is 
impounded  in  two  reservoirs  having  a  combined  capacity  of  63,000 
gallons.  From  these  reservoirs  the  water  is  conducted  through  a 
12-inch  pipe  by  gravity  to  settling  basins  at  the  filtration  plant  in 
die  city.  TTie  portion  derived  from  Chattahoochee  River  is  lift<Hi 
by  means  of  an  electric  pump  to  the  settling  basins,  where  the  mixed 
water  from  both  sources  is  treated  with  alum  as  a  preliminary  to 
filtration,  which  is  done  with  four  units  of  the  rapid  sand  type,  manu- 
factured by  the  New  York  Continental  Jewell  Filtration  Co.,  each 
with  a  daily  capacity  of  500,000  gaUons.  After  filtration  the  water 
passes  into  two  clear-water  basins  having  a  combined  capacity  of 
120,000  gaUons,  from  which  it  is  forced  by  an  electric  pimip  having  a 
capacity  of  1,200  gaUons  per  minute  into  the  standpipe  whose  base 
is  85  feet  above  the  terrace  plain  upon  which  the  business  part  of  the 
city  is  situated.  The  standpipe  itself  is  120  feet  high  and  has  a 
capacity  of  280,000  gaUons.  The  standpipe  pressure  is  85  pounds 
and  the  direct  pressure  100  pounds  per  square  inch.  The  total  length 
of  the  distributing  mains  is  30^  miles;  the  number  of  taps  for  domestic 
purposes  is  2^41,  and  for  manufacturing  purposes  55;  there  are  174 
fire  hydrants.  The  daUy  consumption  for  domestic  purposes  is 
925,000  gaUons,  and  for  manufacturing  purposes  425,000  gaUons. 
llie  water  derived  from  the  spring  branches  is  soft. 

During  recent  years  a  determined  effort  was  made  by  the  Sudson 
Engineering  Co.,  of  New  York  City,  under  contract  with  the  city  of 
Columbus,  to  secure  sufficient  water  from  an  underground  source  to 
supply  the  city.  The  contract  specified  that  the  weU  or  wells  must 
show  an  output  of  5,000,000  gaUons  daUy  during  one  week  of  continu- 
ous pumping.  The  place  selected  for  the  test  wells  was  a  tract  of 
land  on  either  side  of  BuU  Creek,  near  its  junction  with  Chattahoochee 
River,  about  2^  to  3^  nules  southeast  of  the  post  office.  The  surface 
here  is  part  of  the  lowest  Pleistocene  terrace  plain  bordering  Chatta- 
hoochee River,  the  general  elevation  of  which  is  about  50  feet  above 
low-water  level  of  the  river  and  between  230  and  240  feet  above  sea 
level. 

N.  W.  Wood,  constructing  engineer,  who  had  immediate  charge  of 
the  work  for  the  company,  furnished  the  information  here  given  con- 
cerning the  results  of  the  undertaking.  The  last  detailed  informa- 
tion received  from  Mr.  Wood  was  in  February,  1911,  at  which  time  36 
8-inch  wells  had  been  completed.  The  work  was  stiU  in  progress 
and  several  additional  wells  were  contemplated.  Data  regarding 
the  36  wells  are  given  in  the  following  table: 
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Data  of  test  toeUs  near  Columbia, 


No.ofweU. 

Total 
depth. 

D«pthto 

bttsementi 

rock. 

Approximate 
efeTationof 

moathof 
well  above 

8W  level. 

No.ofweU. 

Total 
depth. 

Depth  to 

baaemeat 

rock. 

Approzimale 
clevatiooof 

moathof 
weU  above 

aealevfd. 

lo 

FetL 

250 

255 

200 

257 

260 

270 

265 

250 

266.5 

260 

261 

262 

248 

260 

275 

296 

261 

262 

262 

FuL 

173 

188 

203 

196 

210 

100 

200 

180 

180 

171 

173 

185.5 

106 

21L5 

218 

201 

215 

231 

225 

Ftet. 

218? 

226.75? 

233?          1 

233.25      1 

233.5 

234,75 

235 

220.25? 

224.25 

233.75 

232.75 

232.5 

231.5? 

234.75 

23a  25 

232 

233.25 

233           ' 

233.5 

20 

Ftet. 

262 

262.5 

263 

202 

262 

267 

267 

225 

216 

241 

222 

247 

248  ^ 

FuL 

224 

225 

227 

230 

228 

245 

242 

225 

216 

241 

222 

247 

248 

FttL 
2315 

2 

21 

232.25 

3 

22 

230 

4 

23 

23a5 

6 

24 

238.75 

0 

25 

2216 

?::::::::::::::: 

26 

227 

8 

27 

23a  25 

9 

28 

228 

10 

20 

552 

11 

^ 

222 

12 

81 

232.75 

13 

82 

234.75 

146       

33* 

242.25 

15 

34 

227.6 
282 
300 
203 

227.6 
232 
222 
223 

224.75 

Ifte       

35 

217.25 

17<l 

36/ 

217.75 

18*1     

37 

226.75 

19  it 

a  One  water  horison  only,  OS  to  103  feet. 

b  Also  known  as  No.  5A. 

c  Trace  of  ns  In  granite. 

d  Flowed  about  10  gallons  a  minate  when  first  drilled. 

<  A  proposed  well. 

/  Slight  surf^ioe  flow  from  rock. 

The  distribution  of  wells  1  to  26  is  shown  in  figure  4.  The  exact 
location  of  the  remaining  10  wells  has  not  been  learned,  but  they  are 
south  of  Bull  Creek,  in  the  southeastern  part  of  the  area  shown  on 
the  map.  « 

The  wells  range  in  depth  from  216  to  300  feet  and  the  crystalline 
basement  rocks  were  struck  at  depths  of  171  to  248  feet.  The 
logs  of  two  of  the  wells  follow: 

Log  of  test  well  No.  11,  at  Columbus. 


Thick. 


Depth. 


Lower  Cretaceous  (except  about  25  feet  of  undifferentiated  Pleistocene  material  at  top): 

Clay 

Soft  sand  rock 

Harder  sand  rock 

Sand,  with  small  amount  of  water 

Clay,  light  in  color 

Sand 

Clay,  light  in  color 

Hard  sand 

Red  clay 

Sand,  water  bearing 

Red  clay 

Sand,  water  bearing 

Yellow  clay 

Sand  rock 

Basement  rocks: 

Decayed  top  of  crystalline  rock 

Hard  crystalline  rock 


Feet. 

Feet. 

56 

56 

4 

60 

34 

94 

10 

104 

107 

lU 

m 

126 

10 

136 

145 

10 

155 

3 

156 

2 

160 

13 

m 

29 

va 

50 

961 
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Log  o/te$t  well  No.  tSy  near  ColunUnu. 


PWstooene  (tanaee  deposit): 

Clay 

Stud  and  gnT«L 

Lower  Cretaceous: 

White  sand  rock 

Brown  sand  rock 

White  sand  rock 

Brown  sand  rock. 

Oiay  sand  rock 

Brown  sand  rock 

Yeflow  sandy  clay ,  soft  and  sticky 

White  sand,  waterbearing 

White  sandy  day,  sticky  Uke  putty 

Dark  yelkyw  clay 

Blue  sandy  day 

Yellow  clay 

Bhie  sandy  day 

Red  day,  shaly 

White  sand,  small  amotfnt  of  water 

Redday,shaly 

YeOow  sandy  day 

White  coarse  sand,  waterbearing 

Red  day,  shaly 

YeUow  sandy  day 

Gray  sandy  day,  lead  cokir 

Ton^  micaceous  day,  resembling  residual  mica  schist 

Micaceous  sOt , 

Basment  rocks: 

Soft  gny  decomposed  crystallfaie  rock 

Hard  crystalline  rock 


Thldt- 


Feet. 
17 
10 

4 
7 
8 
9 
14 
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Depth. 


Feet, 
17 
27 

31 

38 

46 

55 

69 

77 

98 

117 

125 

134 

142 

147 

156 

165 

170 

190 

194 

210 

215 

220 

229 

234 

245 

250 
287 


Mr.  Wood  states  that  two  or  three  water-bearing  beds  were  en- 
countered  at  various  depths  in  each  of  the  wells  Nos.  1  to  26  except 
No.  1,  in  which  there  was  but  one  bed. 
The  water  was  admitted  to  the  casings 
by  means  of  strainers  inserted  at  the 
water-bearing  beds,  the  length  of  the 
strainers  being  determined  by  the  thick- 
ness of  the  beds.  When  first  drilled, 
the  water  in  each  of  the  26  wells  rose  to 
within  20  feet  or  less  of  the  surface,  and 
three  of  the  wells,  Nos.  17,  18,  and  19, 
flowed  about  lOgallonsperminute each. 
The  strainers,  however,  permitted  the 
water  from  the  lower  beds  to  drain  into 
the  upper  nonflo  wing  beds  and  the  flows 
ceased.  In  general  the  deeper  the  water- 
bearing bed  the  greater  the  yield. 

During  the  progress  of  the  work  a  test  was  made  of  the  combined 
capacity  of  wells  Nos.  1  to  28.  Water  was  pumped  by  air  lift  for  144 
consecutive  hours  at  about  3,000,000  gallons  per  24  hours,  at  which 
rate  the  static  head  was  lowered  to  about  125  feet  below  the  surface. 
Three-fifths  of  the  water  stipulated  in  the  contract  was  thus  produced. 
38418**— W8P  341—16 2S 
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FiouBS  4.— Sketch  map  shovring  distri- 
bution of  test  wells  near  Columbus. 
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Although  the  yield,  as  shown  by  the  test,  was  less  than  that 
required,  it  was  more  than  twice  as  great  as  that  now  consumed 
daily  by  the  city,  and  if  maintamed  continuously  would  supply  the 
city's  needs  for  many  years  to  come.  These  wells,  however,  are 
only  3  miles  south  of  the  fall  line,  and  the  catchment  area  is  there- 
fore relatively  small.  It  seems  possible  that  the  water  table  would 
be  gradually  lowered  until  eventually  the  reservoir  would  be 
exhausted. 

The  following  is  a  mineral  analysis  of  water  from  test  well  No.  35, 
collected  March  27,  1911,  and  analyzed  by  Edgar  Everhart.  He 
sample  probably  consisted  of  a  mixture  of  water  from  several 
beds  between  100  and  232  feet,  all  of  which  belong  to  the  Lower 
Cretaceous. 

Analysis  of  water  from  test  well  No.  S5  near  Columbus, 

Parts  ptr  mlUlQo. 

Silica  (SiOa) 52 

Iron(Fe) 1.0 

Calcium  (Ca) 37 

Magnesium  (Mg) 6, 8 

Sodium  and  potasisium  (Na+K) 47 

Carbonate  radicle  (CO3) 0 

Bicarbonate  radicle  (HCO3) 88 

Sulphate  radicle  (SO4) 75 

Nitrato  radicle  (NO,) 0 

Chlorine  (CI) 38 

Total  diaeolved  solids 314 

The  water  from  the  wells  is  said  to  have  been  used  in  some  of  the 
boilers  at  the  plant  for  18  months  without  forming  any  appreciable 
scale. 

Had  these  test  wells  been  located  several  miles  farther  south  in 
southern  Muscogee  County  or  eastern  Chattahoochee  County,  where 
the  Lower  Cretaceous  deposits  have  increased  to  nearly  double  their 
thickness  at  the  mouth  of  Bull  Creek,  the  supply  of  water  obtain- 
able would  have  been  much  larger  and  there  would  probably  have 
been  no  danger  of  exhausting  the  reservoir  by  heavy  pumping. 

So  far  as  reported,  no  shallow  weUs  are  used  for  domestic  purposes 
within  the  corporate  limits  of  Columbus.  On  a  thickly  inhabited 
plain,  such  as  that  on  which  the  business  part  of  the  city  stands, 
water  from  shallow  depths  is  pecuUarly  liable  to  contamination. 

That  a  large  supply  of  water  may  be  obtained  from  shallow  sources 
within  the  city  limits  is  certain,  as  shown  by  the  following  data  of 
wells  at  the  plant  of  Golden's  Foundry  &  Machine  Co.,  furnished 
by  I.  E.  (Jolden,  secretary  and  treasurer: 
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The  wells,  five  in  number,  are  located  on  block  No.  12,  between 
Cemetery  Street  and  Sixth  Avenue  and  between  Fifteenth  Street  and 
the  Central  of  Georgia  Railway.  They  are  all  dug  and  range  in  depth 
from  32  to  36  feet,  reaching  but  not  entering  the  crystalline  basement 
rocks.  The  water  comes  from  sand  and  gravel  beneath  beds  of  sand 
and  clay  at  the  base  of  the  Pleistocene  terrace  deposits  or  in  Lower 
Cretaceous  deposits,  a  few  feet  of  which  may  intervene  between  the 
basement  rocks  and  the  overlying  terrace  deposits.  It  stands  6  to  8 
feet  below  the  surface  during  wet  seasons  and  at  greater  depths  during 
dry  seasons.  The  yield  varies  greatly  with  the  seasons,  but  the 
minimum  available  from  the  five  wells  is  150  gallons  per  minute. 
The  water  is  obtained  by  suction  pumps. 

PIEBCB  COUNTY. 
OENEBAL  FEATURES. 

Pierce  County  is  in  the  southeastern  part  of  the  Coastal  Plain  of 
Greorgia.  Blackshear,  the  county  seat,  is  on  the  Atlantic  Coast  Line 
Railioad,  87  miles  southwest  of  Savannah.  The  area  is  605  square 
miles  and  the  population  is  10,749  (census  of  1910).  Agriculture 
and  the  production  of  lumber  and  naval  stores  are  the  chief  industries. 

TOPOGBAPHT. 

The  county  from  a  few  miles  southeast  of  the  Atlantic  Coast  Line 
Railroad  northwestward  is  a  slightly  undulating  upland,  100  to  200 
feet  above  sea  level,  which  forms  part  of  the  physiographic  division 
known  as  tiie  Altamaha  upland  or  long-leaf  pine  region.  The 
remainder  of  the  county,  in  the  soutiieast  and  south,  is  a  flat,  poorly 
drained  plain  60  to  100  feet  above  sea  level,  forming  a  part  of  the 
phjTsiographic  division  known  as  the  Okefenokee  plain.  Small 
cypress  ponds  and  swampy  saw-pahnetto  and  gallberry  flats  are 
numerous. 

GEOLOGY. 

In  the  western  part  of  the  county  the  surface  deposits  consist  of 
100  feet  or  less  of  irregularly  bedded  sands  and  clays,  in  part  water 
bearing,  probably  of  Oligocene  age.  In  the  central  and  north-central 
parts  of  the  county  similar  undifferentiated  deposits  of  Miocene  to 
Pleistocene  age  outcrop.  (See  geologic  map,  PL  III.)  The  remainder 
of  the  county  is  covered  by  sands  and  clays  of  Pleistocene  age, 
probably  not  exceeding  50  feet  in  thickness.  The  undifferentiated 
Oligocene  to  Pleistocene  deposits  and  the  known  Pleistocene  sands 
and  clays  are  the  source  of  the  waters  obtained  in  shallow  wells. 
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The  series  of  Tertiary  deposits  probably  includes  in  descending 
order  representatives  of  the  Pliocene,  Miocene,  Oligocene,  and  Ek>cenc. 
(See  logs  of  wells  at  Oflferman,  pp.  357-358,  at  Doctortown,  Wayne 
County,  pp.  452-453,  and  at  Waycross,  Ware  County,  pp.  437-439.) 
The  upper  420  or  450  feet  of  these  deposits  consists  of  sands  and 
greenish  or  drab  sandy  clays,  with  subordinate  layers  of  limestone, 
phosphatic  sand,  or  sandy  shell  marl  and  gravel.  There  follows  255.5 
feet  of  limestones  interbedded  with  layers  of  sand  and  shell  marl, 
which  may  represent  in  descending  order  the  Alum  Bluff,  Chatta- 
hoochee, Vicksburg,  and  perhaps  also  the  Jackson  formation.  (See 
log  at  Offerman,  p.  358.)  Nothing  definite  is  known  concerning  the 
deposits  below  the  limestone,  but  it  is  believed  that  they  include  in 
descending  order  older  Bk>cene  and  Oetaceous  strata,  which  at  an 
unknown  depth,  perhaps  3,000  feet  or  more,  rest  upon  abasement  of 
ancient  crystalline  rocks. 

The  Tertiary  deposits  and  probably  also  tlie  Cretaceous  deposits 
contain  important  water-bearing  beds. 

WATER    RESOUBCES. 
DISTRIBUTION  AND  CHARACTER. 

Wells  of  the  dug  and  driven  types  ranging  in  depth  from  10  to  30 
feet  are  the  principal  source  of  domestic  water  supply.  Two  artesian 
wells  have  been  drilled  at  Offerman. 

The  springs  of  the  coimty  are  small  and  imimportant  as  sources  of 
supply. 

Artesian  water  can  be  obtained  anywhere  in  the  county  at  depths 
of  100  to  1,500  feet  or  more.  It  is  probable  that  the  static  head  of 
deep  wells  located  on  the  lowlands  bordering  Satilla  and  Little 
Ocmulgee  rivers  in  the  southern  and  eastern  parts  of  the  county  will 
be  lugh  enough  to  produce  flows  at  the  surface. 

LOCAL  SUPPLIES. 

EUickahear  (population  1,235,  census  of  1910). — Blackshear,  tlie 
coimty  seat,  installed  a  public  water-supply  system  in  1913,  obtaining 
water  from  an  8-inch  well  825  feet  deep.  Information  concerning 
the  well  and  the  waterworks  plant  has  been  furnished  by  the  Hughes 
Specialty  Well  Drilling  Co.,  of  Charleston,  S.  C,  and  by  the  A.  P. 
Brantley  Co.,  of  Blackshear.  The  following  log,  furnished  by  the 
first-named  company,  was  prepared  by  J.  R.  Connelly,  driller  in 
charge: 
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Log  of  town  well  at  Blaekthear, 


367 


Soft  red  day 

Sollwtijtemid 

Soft  white  clay 

Soft  white  sand 

Toofhredday 

Soft  blue  marl 

Alternate  laycfs  of  soft  blue  marl  and  sand 

Hard  bhia  rock 

Alternate  layecB  of  marl  and  hard  bhie  rook 

Toueh  bine  marl , 

Hard  Ueht-gray  rock 

Alternate  layers  of  light-blue  shall  rock  and  marl,  water  bearing. . 

Hard  Ught-blne  flint,  water  bearing 

Hard  layer  of  shells 

Hard  flint. 


Soft  bine  marl 

Hard  sheU  rock 

I^ark-frayf  hard,  flinty  shell  rock 

Shell  rock,  similar  to  the  preceding  but  somewhat  softer 

Hard  dark-gray  shell  rock * 

Soft  U^it-graysheU  rock 

Hard  dark-brown  layer  of  shells. . 

Hardflfait 

Kedium-hard  light-gray  shell  rock 

Hard  flint 

Toagh  dark-brown  layers  of  shells 


Thtok- 


Depth. 


Contain  water-bearing  layers; 
'    of  supply. 


the  principal  source 


Fea. 
90 
10 
20 
10 
40 
40 
30 
10 
60 
20 
20 
40 
10 
5 
2 
8 
35 
40 
20 
10 
60  , 
20  > 

&  I 
25 
20  I 
255  I 


Fui, 


20 
30 
50 
flO 
100 
140 
170 
180 
240 
200 
280 
320 
330 
336 
337 
345 
380 
4W 
440 
450 
500 
520 
525 
550 
570 
825 


The  well  probably  completely  penetrates  the  Oligocene  (including 
in  descending  order  the  Alum  Bluff,  Chattahoochee,  and  Yicksburg 
formations),  and  enters  the  upper  part  of  the  underlying  Eocene. 
Water-bearing  beds  were  encountered  between  300  and  330  feet  and 
between  450  and  825  feet.  Eight-inch  casing  was  inserted  to  450  feet 
only,  so  that  all  water-bearing  beds  between  that  depth  and  the 
bottom  of  the  well  are  utiUzed.  The  elevation  of  the  mouth  of  the 
well  is  about  10  feet  above  the  groimd  level  at  the  Atlantic  Coast 
Line  Railroad  station  or  about  116  feet  above  sea  level.  The  water 
rises  to  within  55  feet  of  the  surface  and  is  lifted  to  the  surface  by 
means  of  an  air-lift  pump.  The  well  will  3deld  1,000  gallons  per 
minute.  The  water  is  said  to  be  somewhat  hard  and  sulphurous. 
The  well  was  drilled  at  a  cost  of  $350. 

The  water  is  pumped  from  the  well  into  a  reservoir  holding  100,000 
gallons,  and  from  the  reservoir  into  an  elevated  tank  having  a  Uke 
capacity.  The  latter  furnishes  a  gravity  pressure  of  50  pounds  per 
square  inch  and  the  possible  direct  pressure  from  the  pumps  is  100 
poimds  per  square  inch.  The  water  is  distributed  through  5  miles  of 
mains  to  100  taps  and  50  fire  hydrants.  The  daily  consumption  is 
10,000  gallons  for  domestic  use  and  an  equal  amoimt  for  manufac- 
turing. 

Offerman  (population  483,  census  of  1910). — ^At  Offerman  the 
domestic  water  supply  is  obtained  from  shallow  dug  and  driven  wells 
and  from  two  deep  wells  owned  by  the  Southern  Pine  Co.  The  fol- 
lowing log  of  one  of  the  deep  wells,  drilled  in  1905,  was  published  by 
Fuller  and  Sanf  ord :  * 


»  U.  8.  Oeol.  Survey  BuU.  298,  p.  201, 1906. 
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Log  oftheweU  of  the  Southern  Pine  Co.,  at  Offerman, 
(Samples  received  from  the  Hughes  Specialty  Well  Drilling  Co.,  Chartoston,  8.  C] 


Black  soil,  chiefly  made  land 

Tough  reddish  and  cream-colored  sandy  clay , 

Tough  pink  clavey  sand , 

Loose  coarse  wnite  gravel,  water  bearing;  yields  one-half  gallon  a  minute  for  each  foot 

head  is  depressed , 

Tough,  sticky ,  cream-colored  sandy  clay , 

Loose  fine  gra}rish  sand;  no  water 

Not  reported 

Tough,  sticky  cream-colored  marl,  like  pipe  clay 

Soft  cream-colored  sandy  marl  with  hard  layers , 

Dark  blue  sandy  marl  with  hard  layers 

Loose  coarse  white  sand 

Soft  blue-black  and  black  sandy  marl  with  hard  layers 

Loose  fine  brownish  limy  sand  with  hard  layen; 

Tough,  white  limestone  with  hard  layers. .  /. 

Loose  fine  white  sand  with  hard  layers 

White  limestone,  water  bearing 

Loose  fine  gray  sand,  waterbearing 

Hard  brown  limestone  and  soft  marl 

Loose  white  sand  containing  glauc-onito;  no  water 

Coarse  gray  sand  with  bits  of  soft  limestone  and   liells;  also  black  granules 

No  sam  pie 

Cream-colored  limestone  with  siliceous  gray  limestone,  chert  nodules,  and  quartz  grains. 
Flinty  CTay  limestone  and  yellow  shell  rock  with  chert  nodules  and  quarts  grains;  two 

daysdriUing 

Hard  white  sand  (sample  much  like  preceding) ;  no  water 

Medium  soft,  cream-colored  limestone  (sample  much  like  preceding) 

Very  hard  flinty  limestone  (sample  shows  a  little  chert  at  573^75  feet> 

Very  soft  cream-colored  limestone  with  plenty  of  water  at  640  feet  to  bottom 


Tbfcdt- 


Fett. 

1 
39 

ao 

10 
50 
10 
50 

eo 
» 
ao 
ao 

100 

ao 
ao 
ao 
ao 

10 
10 
18 

10 

5 

5 
10 
30 
75.5 


Depth. 


Fat. 

1 

40 
60 

70 

lao 

130 
180 
240 
260 
280 
300 
400 
420 
440 
460 
480 
490 
500 
518 
532 
540 
550 

555 
560 
570 
600 
675.5 


Diameter  of  casing,  C>  and  4^  inches ;  length,  635  feet.  Water  obtained  from  640  to  675^  feet;  rises  within 
33  feet  of  surface;  is  depressed  about  25  feet  by  pumping  250  gallons  a  minute.  Water  slightly  sulphureted. 
Temperature  at  well  monih,  76'  F. 

A  partial  set  of  borings  from  this  well  is  on  file  in  the  office  of  the 
United  States  Geological  Survey  (wells  Nos.  402  and  450).  From 
borings  taken  between  450  and  575  feet  specimens  of  fossil  Bryozoa 
were  obtained  which  R.  S.  Bassler  says  are  related  to  the  bryozoan 
faima  obtained  from  the  Eocene  limestones  of  upper  Jackson  age  at 
Wilmington,  N.  C,  and  may  indicate  either  a  Jackson  or  a  Vicksburg 
age  for  the  containing  strata. 

Information  regarding  another  well  owned  by  the  Southern  Pine 
Co.,  drilled  in  1898,  is  given  by  McCallie  ^  as  follows: 

This  well,  owned  by  the  Southern  Pine  Co.,  of  Georgia,  is  located  on  the  weat  side 
of  the  Atlantic  Coast  Line  Railroad,  almost  a  quarter  of  a  mile  north  of  the  Atlanta, 
Binningham  &  Atlantic  Railroad  junction.  The  well  was  put  down  in  1898  at  a  cost 
of  $500.  It  ifl  8  inches  in  diameter  and  125  feet  deep.  OriginaUy  the  well  was  615 
feet  deep  but  it  subsequently  filled  with  sand  to  125  feet.  The  water,  which  is  used 
for  boiler  purposes  and  for  drinking,  rises  to  within  108  feet  of  the  surface.  The 
maximum  yield  of  the  well  is  40  gallons  per  minute.  Rock  is  reported  at  98  and 
500  feet  from  the  surface,  the  former  bed  extending  to  108  feet,  at  which  point  water- 
bearing sand  was  struck. 

The  water  of  this  well  is  probably  derived  from  the  Alum  Bluff 
formation. 

Ice. — An  oil-prospecting  well  has  been  drilled  near  Ice  post  office, 
4  miles  northeast  of  Blackshear,  by  L.  F.  Hinson,  but  no  detailed 

I  Georgia  Oeol.  Survey  Bull.  15,  pp.  152-153, 190S. 
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information  concemiiig  it  has  been  obtained.    A  sample  from  400 
feet  is  white  limestone. 

FUXiASKI  COUNTY.* 

GENERAL  FEATUBES. 

Pulaski  Comity  is  in  the  north-central  part  of  the  Coastal  Plain  of 
Georgia^  the  northern  boundary  of  the  coimty  being  about  30  miles 
south  of  Macon  and  the  fall  line.  Its  area  is  463  square  miles  and 
its  population  is  22,835  (census  of  1910).  Agriculture  is  carried  on 
extensively,  and  limibering,  though  declining,  is  still  an  important 
industry. 

TOPOGRAPHY. 

In  the  northern  part  of  the  county  the  upland  surface  presents  low 
rolling  hills  covered  in  part  with  a  growth  of  oak  and  hickory.  In 
the  south  the  surface  is  more  nearly  level  and,  thoygh  now  open,  was 
once  covered  with  a  forest  of  long-leaf  pine.  Lime  sinks  occur 
throughout  the  county. 

Ocmulgee  River,  the  largest  stream,  has  cut  its  valley  scarcely 
more  than  100  feet  bdow  the  level  of  the  upland.  The  river  is 
bordered  by  two  nwrow  Pleistocene  plains,  one  lying  12  to  15  feet 
and  the  other  50  to  60  feet  above  low-water  level. 

GEOLOGY. 

The  Jackson  formation,  which  consists  of  150  feet  or  less  of  soft 
limestone  interbedded  with  sands  and  clays,  outcrops  on  Ocmulgee 
River  along  the  northwestern  boundary  of  the  coimty  and  extends 
southward  beneath  the  yoimger  formations  to,  and  probably  far 
beyond,  the  southern  boimdary.    The  formation  is  water  bearing. 

The  Vicksburg  formation,  which  consists  of  100  feet  or  less  of 
limestone  interbedded  with  sands  and  clays,  overlies  the  Jackson 
formation  and  outcrops  in  the  northern  part  of  the  county  north  of 
HawkinsviUe  and  in  the  valleys  of  Ocmulgee  River  and  Tuscaw- 
hachee  Creek  southward  to  the  southern  border  of  the  county. 
The  formation  weathers  to  red,  residual,  argillaceous  sands,  which 
are  the  chief  source  of  the  water  obtained  in  numerous  shallow  wells. 
The  unweathered  portion  of  the  formation  at  greater  depths  is  an 
important  aquifer. 

In  the  southeastern  and  southern  parts  of  the  county  the  Vicks- 
burg  formation  is  overlain  by  a  thin  covering,  probably  nowhere 
exceeding  100  feet,  of  ferruginous  sands  and  sandy  clays  mapped 
with  the  undifferentiated  Oligocene  to  Pleistocene,  inclusive,  which 
yield  water  to  shallow  wells. 

>  Under  this  beading  Is  tnclnded  a  large  area  which  has  been  organised  as  Bleckley  County  since  this 
raport  was  tzansniitted  for  publication.    (See  map,  PI.  m,  p.  52.) 
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The  Jackson  formation  is  imderlain  by  several  hundred  feet  of 
undifferentiated  sands,  clays,  and  marls  of  Ek>cene  age,  in  part 
water  bearing.  The  Eocene  deposits  are  m  turn  miderlain  by  1,000 
feet  or  more  of  sands  and  clays  of  Cretaceous  age,  which  rest  upon  a 
basement  of  ancient  crjrstaUine  rocks.  The  Cretaceous  deposits 
contain  important  water-bearing  beds. 

WATER   RESOURCES. 
DiarrRiBunoN  and  character. 

Shallow  dug  wells  are  the  main  sources  of  domestic  water  supply 
and  in  general  yield  soft  waters.  Several  artesian  wells  have  been 
drilled  at  and  near  HawkinsviUe  and  one  deep  well  has  been  drilled 
at  Cochran. 

There  are  a  few  springs,  but  none  of  large  size  have  been  reported. 
Spring  waters  are  used  to  a  small  extent  for  domestic  supplies. 

Artesian  water  can  be  obtained  anywhere  at  depths  of  100  to 
1,000  feet  or  more. 

On  the  Pleistocene  terrace  plains  bordering  Ocmulgee  River  the 
static  head  of  the  water  will  in  many  places  be  high  enough  to  produce 
flows  from  wells  250  feet  or  more  in  depth. 

LOCAL  SUPPLIES. 

HawlcinsviUe  (population  3,420,  census  of  1910). — HawkinsviUe 
is  the  coimty  seat  and  the  principal  business  town.  The  public 
water  supply  of  approximately  100,000  gallons  a  day  is  derived  from 
artesian  weUs. 

The  artesian  welk  in  the  vicinity  of  HawkinsviUe  range  in  depth 
from  175  to  500  feet  and  furnish  an  abundance  of  water  which,  though 
potable,  is  so  hard  that  surface  waters  are  preferred  in  laimdries 
and  in  boilers.  According  to  McCaUie  ^  one  water-bearing  stratum, 
at  265  feet,  yields  water  which  flows  at  the  surface  and  another,  at 
490  feet,  water  that  rises  12  feet  above  the  surface.  The  foUowing 
log  of  one  of  the  wells  is  given  by  McCaUie: 

Log  of  well  at  HawkinsviUe. 
[Authority,  Mr.  Dealing,  well  oontraotor.] 


Red  and  yellow  clajTs 

Limestone  with  layers  of  blue  clay 

White  limestone  and  clay 

Blue  clay 

Coarse  water-bearing  sand,  containing  sharks'  teeth 

Limestone  inttfstratifled  with  clay;  stopped  on  coarse  water-bearing  sand 

I  Georgia  GeoL  Survey  BulL  16,  pp.  153, 164, 1908. 
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The  following  b  an  analysis  of  water  from  the  490-foot  stratum, 
Edgar  Everhart/  analyst: 

Analysis  of  water  from  490'foot  bed  at  HawhinsvUle. 

Parts  per  mlllioa. 

Smca(Si02) 31 

Oxidee  of  iron  and  aluminum  (FeaOj-f  AljO,) 5. 3 

Calcium  (Ga) 62 

Magnesium  (Mg) 2. 2 

Sodium  (Na) 16 

Potaaeium  (K) 3. 6 

Bicarbonate  radicle  (HCO,) 200 

Sulphate  radicle  (SO4) 8.6 

Chlorine  (CI) 18 

Total  diflBolved  solids 249 

Free  carbon  dioxide  (CO,) 0 

The  water-bearing  stratum  at  490  feet  is  either  in  the  lower  part 
of  the  Eocene  or  in  the  upper  part  of  the  Cretaceous  deposits. 

Cochran  (population  1,638,  census  of  1910). — Cochran  owns  a  deep 
well  which  furnishes  water  for  domestic  use  to  a  part  of  the  inhabit- 
ants. The  well  is  reported  to  be  365  feet  deep  and  the  water  rises 
to  within  85  feet  of  the  surface.  The  diflFerence  between  the  static 
head  of  this  well  and  of  the  wells  at  HawkinsviUe  is  due  to  the  differ- 
ence in  elevation  of  the  two  places,  Cochran  being  341  feet  and 
HawkinsviUe  only  235  feet  above  sea  level. 

Table  %1.— Wells  in  PulasH  County. 


No. 

Looatkm. 

Owner. 

Authority. 

Date 
com- 
pleted. 

Approxi- 
mate eleva- 
tion above 

sea  level. 

1 

Cocfanu 
Hawkb 
do. 

1 

Town.-- - 

S.  W.McCallie' 

1895 
**i965"* 

Fret. 

341 

3 

istTiUe 

.  .do 

235 

3 

do 

H 

,  Vtnhia 

Depth. 

Diam- 
eter. 

Depth 

to 
prfn- 
cipal 
water- 

Depth 

to 
other 
water- 
bearing 

Level 

of 
water 
above 

or 
below 
surface. 

Yield  per 
minute. 

How  obtained. 

Mo. 

Flow. 

Pump. 

Quality. 

1 

Feet. 
865 

312 

Inehf*. 
8* 

350 
490 

Feet. 
*     *2fi5* 

Feet. 
-85 

+12 

Galls. 

Gem. 

Hard,  sulphurous. 
See  analysis  above. 

2 

""m 

320 

Flows 

3 

do 

___ 

>  Georgia  GeoL  Survey  BolL  15,  pp.  163-166, 1908. 
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Table  Hr.—WeUs  in  PukuH  Cownlj^— Continued. 


No. 

Use. 

Principal  water  bed. 

Remarics. 

Geologic  horison. 

Character. 

1 

Domestic 

Eooene 

Eocene  or  Cretace- 
ous. 
Eocene. 

ftand?... 

q 

Municipal  sopply. 
do 

Band.... 

The  city  owns  several  deep  welb.    Bee 
log.  p.  360. 

3 

do 

QUITMAN  coxnrrY. 


GENERAL  FEATURES. 


Quitman  C!ounty  is  in  the  west-central  part  of  the  Coastal  Plain  of 
Georgia.  Its  area  is  144  square  miles  and  its  population  4,594  (census 
of  1910).    Agricultiu'e  is  the  chief  industry. 

TCWPOGRAPHT. 

The  county  lies  within  the  physiographic  division  of  the  Coastal 
Plain  known  as  the  fall-line  hills.  The  surface  was  once  an  upland 
plain  but  has  been  subsequently  dissected  by  stream  erosion  and  ex- 
cept in  small  areas  near  Chattahoochee  River  is  now  hilly.  Two  ter- 
race plains,  the  limits  of  which  have  not  been  determined  in  detail, 
occupy  a  narrow  area  bordering  the  river.  The  lowest  (SatiUa  plain) 
lies  40  to  50  feet  above  low-water  level  of  the  river  and  probably 
nowhere  exceeds  2  miles  in  width;  the  higher  (Okefenokee  plain)  is 
narrower  and  Ues  110  to  120  feet  above  the  same  datum. 

The  county  is  drained  by  Chattahoochee  River,  chiefly  through  its 
tributaries,  Pataula,  Wellono,  and  several  smaller  creeks.  The  maxi- 
mum surface  relief  of  the  county  is  probably  between  300  and  400  feet. 

GEOLOGY. 

The  Ripley  formation  of  the  Upper  Cretaceous  is  the  only  pre- 
Tertiary  formation  outcropping  in  this  county.  The  formation  ap- 
pears in  a  belt  several  miles  wide  bordering  Chattahoochee  River, 
It  is  underlain  by  buried  representatives  of  the  Eutaw  formation  of 
the  Upper  Cretaceous,  and  the  latter  is  probably  underlain  by  still 
more  deeply  buried  Lower  Cretaceous  deposits.  No  wells  of  sufficient 
depth  to  determine  the  character  and  thickness  of  the  several  forma- 
tions mentioned  have  been  drilled  in  the  county.  At  an  unknown 
depth  beneath  the  surface,  probably  1,500  to  2,000  feet  or  more,  the 
Cretaceous  deposits  rest  upon  crystalline  basement  rocks.  The  Ripley 
formation  is  imconf ormably  overlain  by  Eocene  strata  which  form  the 
surface  materials  over  the  greater  part  of  the  county  east  of  the 
Cretaceous  belt. 
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The  Ripley  formation  as  exposed  in  the  river  blu£Fis  consists  chiefly 
of  massive,  compact,  more  or  less  calcareous  and  glauconitic  marine 
sands,  clays,  and  marls,  with  indurated  layers  at  vertical  intervals  of 
a  few  feet  to  10  feet  or  more;  it  contains,  however,  subordinate  lenses 
and  layers  of  loose,  irr^ularly  bedded  sands  and  clays.  The  total 
thickness  of  the  formation  in  the  river  section  in  Geoi^a  is  estimated 
to  be  about  950  feet.  In  the  northern  part  of  the  county  the  upper 
beds  of  the  formation  mei^e  horizontally  into  the  irr^ularly  bed- 
ded, shallow-water  sands  and  clays  of  the  Providence  sand  member, 
which  probably  attains  a  maximum  thickness  of  125  feet. 

The  Ripley  formation  is  unconformably  overlain  by  the  Midway 
formation,  an  Eocene  terrane  composed  of  sands,  clays,  marls,  and 
limestones.  The  Midway  strata  form  the  siu^ace  materials  over  the 
greater  part  of  the  coimty,  but  the  Wilcox  formation,  also  of  Eocene 
age,  which  overlies  the  Midway  formation,  appears  in  a  relatively 
small  area  in  the  extreme  southeastern  part  of  the  county.  (See 
PI.  in,  p.  52.) 

Pleistocene  terrace  deposits,  coextensive  with  the  terrace  plains, 
rest  unconformably  upon  Cretaceous  and  Tertiary  strata  in  small 
areas  bordering  Chattahoochee  River. 

WATER   RESOUROES. 
DISTBIBUnON   AND  CHARACTER. 

The  chief  sources  of  domestic  water  are  wells  of  shallow  or  moderate 
depth,  mostly  of  the  dug  type,  and  small  springs.  On  the  river  ter- 
races the  depth  of  the  wells  does  not  as  a  rule  exceed  40  feet,  the 
source  being  the  sands  and  gravels  at  the  base  of  the  terrace  deposits. 
In  the  hilly  upland  to  the  east,  which  includes  the  greater  part  of  the 
area,  wells  40  to  100  feet  or  more  in  depth  tap  water-bearing  strata 
in  the  Cretaceous  and  Tertiary  formations. 

Small  creeks  and  spring  branches  aflFord  an  ample  supply  of  excel- 
lent water  for  domestic  animals  and  for  steam  production. 

In  the  west  moderate  quantities  of  rather  highly  mineralized  waters 
may  be  obtained  from  water-bearing  sands  in  the  Ripley  and  Eutaw 
formations  at  depths  of  100  to  1,000  feet  or  more.  Throughout  the 
remainder  of  the  county  the  same  beds  may  be  reached  by  drilling 
through  the  overlying  Eocene  strata,  but  they  lie  at  increasingly 
•  greater  depths  to  the  southeast  away  from  the  belt  of  outcrop  of  the 
Cretaceous  strata. 

In  a  small  area  the  Providence  sand  member  of  the  Ripley  forma- 
tion is  an  especially  promising  aquifer,  for  it  is  composed  predomi- 
nantly of  coarse,  irregularly  bedded  sands. 

The  porous  sands  of  the  Midway  formation,  which  overlie  the  Rip- 
ley formation,  carry  waters  in  moderate  quantities. 
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Flows  can  be  expected  only  from  wells  on  the  lowest  river  terrace 
at  elevations  less  than  50  feet  above  low-water  level. 

LOCAL  SUPPLIES. 

WeU  of  J.  F,  Hogan, — ^J.  F.  Hogan  has  furnished  the  following  daU 
concerning  a  well  located  on  his  property,  11  miles  northeast  of 
Georgetown. 

The  well  is  situated  on  a  hill  and  is  of  the  driven  type.  The  depth 
is  150  feet  and  the  diameter  is  2  inches.  Two-inch  casing  extends  to 
the  bottom.  The  water,  which  is  derived  from  sand,  rises  5  feet  in  the 
casing  and  is  lifted  to  the  surface  by  a  force  pump.  The  water  is  soft 
and  is  used  for  general  domestic  purposes.  The  cost  of  the  well  was 
$150.  Except  for  20  feet  of  clay  in  the  upper  part,  the  section  was 
principally  sand.  The  clay  should  probably  be  referred  to  the  Mid- 
way formation  of  the  Eocene,  and  the  remainder  of  the  section  to 
the  Providence  sand  member  of  the  Ripley  formation. 

Eufaulaj  Ala. — Several  deep  welb  have  been  drilled  at  Eufaula, 
Barbour  County,  Ala.,  data  concerning  which  have  been  published 
by  E.  A.  Smith/  State  geologist.  The  underground  conditions  are 
essentially  the  same  as  those  immediately  to  the  east  in  Quitman 
County. 

At  Eufaula  the  altitude  of  the  well  from  which  the  city  supply  is  derived  is  110  feet 
below  that  of  the  railroad  track  at  the  depot,  or  90  feet  above  mean  tide;  that  of  the 
Oil  &  Gin  Co.'s  well  is  about  the  same  ag  that  of  the  depot — 200  feet  above  tide;  and 
that  of  the  well  at  Moulthrop's  brickyard  is  probably  intermediate  between  the  two. 
At  the  two  lower  wells  the  water  overflows,  but  not  at  the  other.  In  all  these  the  sup- 
ply seems  to  be  inadequate. 

City  Water  Co.'s  well,  Eufaula,  under  the  bluff  on  the  west  bank  of  Chattahoochee 
River,  110  feet  below  the  city;  casing,  4-inch;  flow,  5}  gallons  per  minute;  hydraulic 
ram  used;  temperature,  68°.  Boring  is  in  marl  to  water-bearing  sands  at  400  feet; 
several  layers  of  soft  rock;  hard  rock  below  the  water-bearing  sand. 

Eufaula  Oil  &  Gin  Co.'s  well,  Eufaula;  bored  in  1895;  depth  950  feet;  water  at  first 
stood  at  —26  feet,  now  stands  at  —50  feet;  cased  at  300  feet,  4-inch  and  6-inch;  supply 
insufficient;  well  abandoned. 

[Record  of  Eufaula  Oil  <k  Gin  Co.'s  welly  Eufaula,  Ala.] 

Feet. 

Top  soil  and  sand 0-  30 

Marl 30-380 

Soft  sandstone 380-381 

Cavity,  with  a  little  water 381-389 

Marl,  water  below  in  very  fine  sand 389-950 

Well  at  Moulthrop's  brickyard,  1  mile  southeast  of  Eufaula;  bored  in  April,  1900,  by 
Eugene  Thompson;  depth,  350  feet;  casing  20  feet,  4-inch;  flow,  5  gallons  per  minute. 
Record:  Top  soil,  0-20;  marl  water,  20-350.  The  water-bearing  bed  in  this  well  is  a 
sharp  gray  sand  of  fine  grain,  used  by  engineers  for  grinding  valves.  The  boring  went 
15  feet  deeper  than  this  sand  and  struck  a  hard  rock  which  was  not  pierced.  The  marl 
contains  a  great  many  shells,  and  in  it  at  intervals  of  about  30  feet  occur  indurated 
crusts. 

1  The  underground  wain-  resources  of  Alabama:  Alabama  Oeol.  Survey,  pp.  240-241, 1907. 


Digitized  by 


Google 


RANDOLPH  COUNTY.  865 

The  following  analysis  of  water  from  the  last-described  well  was 
made  at  the  Pratt  Laboratory,  Atlanta,  Ga.  ;*  the  source  of  the  water 
is  the  Ripley  formation. 

AnalytU  of  water  from  well  at  Moulthrop'i  brickyard,  1  mile  southeast  o/Eufaula,  Barbour 

County t  Ala, 

Puts  pcrmilUoQ. 

Saica(SiO,) 16 

Iron  and  aluminum  (Fe-f  Al) 1. 9 

Calcium  (Ca) 3. 6 

Magnesium  (Mg) 8 

Sodium  (Na) 137 

Potaasium  ( K) 3. 0 

Bicarbonate  radicle  (HCO,) 351 

Sulphate  radicle  (SO4) 5.2 

Chlorine  (01) 14 

Organic  and  volatile  matter 33 

Total  diflBdved  Bolide 387 

RANDOLPH  COXnrTY. 
QBNEBAL  FEATURES. 

Randolph  C!oiinty  is  in  the  southwestern  part  of  the  Coastal  Plain 
of  Georgia.  Cuthbert,  the  county  seat,  is  118  miles  by  rail  south- 
west of  Macon  and  45  miles  south  of  Columbus.  The  area  of  the 
county  is  412  square  miles  and  the  population  is  18,841  (census  of 
1910).  Agriculture  is  the  principal  industry,  but  there  are  a  few 
small  manufacturing  plants  at  Cuthbert  and  at  Shellman. 

TOPOGRAPHY. 

The  northern  part  of  the  county  is  hiUy  and  broken,  the  estimated 
altitude  of  the  general  upland  surface  being  350  to  500  feet  above 
sea  level.  The  creeks  and  branches  have  cut  valleys  in  soft  sands 
and  clays,  100  to  150  feet  beneath  the  upland  level.  The  upland 
declines  slightly  southward  and  becomes  less  broken  imtil  south  of 
Cuthbert  its  surface  is  only  slightly  rolling.  The  county  is  on  the 
divide  between  the  Chattahoochee  and  Flint  drainage  systems  and 
the  streams  are  small  and  their  waters  clear  The  western  part  of 
the  county  is  drained  by  tributary  creeks  of  Chattahoochee  River, 
and  the  eastern  part  by  Ichawaynochaway  Creek  and  its  tributaries 
Cuthbert,  on  the  simmrut  of  the  divide,  is  469  feet  above  sea  level. 

GEOLOGY, 

Strata  of  Eocene  age  form  the  surface  materials  throughout  the 
greater  part  of  the  county  and  consist  of  several  hundred  feet  of 
sands,  clays,   marls,    and  limestones   containing  important  water- 


1  Smith,  E.  A.,  op.  cit.,  p.  241. 
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bearing  beds.  Although  not  acctirately  discriminated  within  the 
county  it  is  belieyed  that  the  Eocene  deposits  represent  in  ascending 
order  the  Midway  formation,  the  Wilcox  formation,  and  the  daibome 
group.  (See  PI.  HI,  p.  62.)  The  Midway  formation  outcrops  in  a  rela- 
tively small  area  in  the  extreme  northwest,  where  it  has  been  recog- 
nized on  the  evidence  of  fossils,  and  dips  slightly  to  the  southeast. 
The  Wilcox  formation,  which  overlies  the  Midway,  outcrops  in  a  belt 
several  miles  wide,  extending  northeast  and  southwest  through  the 
northwestern  part  of  the  county.  The  Claiborne  group  rests  upon 
the  Wilcox  formation  and  outcrops  in  an  irregular  area  extending  in 
a  general  northeast  and  southwest  direction  through  the  coimty,  with 
important  branches  extending  down  the  valleys  of  Ichawaynoch- 
away  and  PachiDa  creeks  to  the  southern  boimdary. 

In  the  interstream  areas  in  the  southern  part  of  the  county  the 
Claiborne  group  is  overlain  by  the  Vicksburg  formation  (Oligocene), 
which  consists  of  probably  less  than  100  feet  of  residual  sands  with 
masses  of  flint  and  some  beds  of  \mweathered  limestones. 

The  Eocene  deposits  are  underlain  by  2,000  feet  or  more  of  sands, 
clays,  and  marls  of  Cretaceoiis  age,  which  do  not  come  to  the  surface 
within  the  county,  and  which  rest  upon  a  deeply  buried  surface  of 
ancient  crystalline  rocks.  They  contain  important  water-bearing 
beds. 

WATER  RESOURCES. 
DISTRIBUTION  AND  CHARACTER. 

Dug  and  bored  wells  30  to  100  feet  deep  are  the  principal  sources 
of  domestic  water  supply.  Most  of  them  yield  soft,  wholesome  waters, 
but  a  few  enter  calcareoiis  strata  and  yield  hard  waters.  Bored 
wells  75  to  100  feet  deep  are  practicable  over  most  of  the  coxmty  and 
when  properly  cased  are  preferable  to  the  dug  wells,  for  they  are  less 
liable  to  be  polluted. 

Springs  are  common  in  the  northern  part  of  the  coimty  and  are 
used  to  some  extent  for  domestic  water  supply  on  farms.  Most  of 
them  issue  from  sands  in  the  Midway  and  Wilcox  formations,  but  a 
few  emerge  from  cavernous  limestones  of  the  same  formations. 

Artesian  water  can  be  obtained  anywhere  in  the  cotmty  at  depths 
of  100  to  1,000  feet  or  more.  On  the  lowlands  bordering  the  creeks 
in  the  southeast  the  chances  for  obtaining  flows  ore  considered  good. 

In  the  northern  part  of  the  coimty  the  most  abimdant  supplies 
can  probably  be  obtained  from  the  Cretaceoiis  deposits,  the  top  of 
which  is  estimated  to  be  300  to  600  feet  below  the  surface.  The  full 
thickness  of  the  Cretaceous  is  thought  to  be  2,000  feet  or  more,  but 
water-bearing  beds  are  apt  to  be  encountered  at  less  than  1,000  feet. 
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In  the  southern  part  of  the  cotinty,  south  of  Cuthbert,  large  supplies 
can  probably  be  obtained  from  the  Claiborne  group  or  from  the 
underlying  Wilcox  and  Midway  formations  at  depths  ranging  from 
200  to  700  feet. 

LOCAL  SUPPLIES. 

Cuihbert  (population  3,210,  censiis  of  1910). — Cuthbert  does  not 
own  a  public  water-supply  system,  and  the  domestic  water  supply  is 
obtained  chiefly  from  shallow  \frells  owned  by  individuals.  It  is 
believed  that  artesian  waters  could  be  obtained  in  large  quantities, 
and  such  waters  would  probably  prove  more  satisfactory  for  general 
purposes  than  those  from  other  sources. 

ThQ  following  note  on  an  old  well  at  Cuthbert  is  given  by  Spencer:* 

Tliifl  well  was  sunk  to  a  depth  of  1,000  feet  but  the  record  was  not  kept.  From  a 
pomt  between  340  and  400  feet  water  rose  to  within  30  feet  of  the  surface,  and  at  550 
feet  the  water  rose  to  within  70  feet  of  the  sur&ce. 

A  well  drilled  in  1910  by  the  Cuthbert  Ice  Co.  near  the  Central  of 
Georgia  Railway  station  is  435  feet  deep.  The  water,  which  prob- 
ably comes  from  the  Midway  formation,  rises  to  within  33  feet  of  the 
surface.  The  yield  by  pxmiping  is  75  gallons  per  minute.  The 
water  is  reported  to  be  soft  and  is  used  for  the  manufacture  of  ice  and 
for  drinking  purposes. 

Shdlman  (population  985,  census  of  1910). — At  Shellman  the 
principal  source  of  water  supply  is  an  artesian  well  (No.  3,  Table  68) 
owned  by  the  town.  Several  shallow  wells  35  to  65  feet  deep  are 
owned  by  individuals.  McCallie^  gives  the  following  information 
regarding  the  town  well: 

The  deep  well  at  Shellman ,  which  supplies  the  town  with  water,  was  completed  in 
1902.  It  is  6  inches  in  diameter  and  410  feet  deep.  The  only  water-bearing  stratum 
r^xnted  occurs  near  the  bottom  of  the  well.  The  water  rises  to  within  70  feet  of  the 
surface.  Mr.  J.  E.  Cole,  the  well  contractor,  has  kindly  furnished  the  following 
record: 

[Log  of  town  well  at  Shellman  {No.  S,  Table  68).] 

Feet. 

Red  clay 0-18 

Quicksand 1&-148 

Blue  marl 148-300 

Very  hard  limestone. 30(M00 

Water-bearing  formation 400-410 

From  specimens  furnished  by  Mr.  Cole  the  writer  has  made  the  following  additional 

notes: 

Feet. 

Green  sandy,  glauconitic  marl 250 

The  same  as  above  but  with  more  sand 350 

Quartzose  and  calcareous  sand 400 

1  Spencer,  J.  W.,  Georgia  Geol.  Survey  First  Kept.  Progress,  p.  79, 1891. 
>  Georgia  GeoL  Survey  BuU.  15,  pp.  165,  156,  1906. 
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The  following  is  an  analysis  of  a  sample  of  water  from  the  town 
well  at  Shellman,  Edgar  Everhart,  analyst.  The  water  is  probably 
derived  from  the  Midway  formation: 

Arudyns  of  water  from  the  town  well  at  SheUman  (No.  3,  Table  68). 

Parts  per  mfllion. 

SiHca  (SiO:,) 27 

Oxides  of  iron  aud  aluminum  (FcjOi-f  A1,0,) 4. 6 

Calcium  (Ca) 47 

Mi^esium  (Mg) .• 1. 4 

Sodium  (Na) 4. 8 

Potaaeium  (K) 1. 9 

Bicarbonate  radicle  (HCO,) 134 

Sulphate  radicle  (SO4) 12 

Chlorine  (CI) 5.4 

Total  diseolved  mlids 174 

Table  i^.— Wells  in  Randolph  County. 


No. 


Location. 


Cuthbert. 
....do.... 

Shellman. 


Owner. 


TOVTI 

Cuthbert  loe  Co. 


Town 


DriUer. 


B.  F.  Boland, 

Havana,  Fla. 

J.E.Cole...:.. 


.\attaority. 


J.  W.  Spencer*... 
W.J.  MoLann... 

8.W.MoCallie6. 


Date 
com- 
pleted. 


1910 
IW2 


proxi- 


eleva- 
tkm 

above 
sea 

level. 


Feet. 
446 
446 


No. 


Depth. 


Fed. 

1,000 

435 

410 


Diam- 
eter. 


Inchen. 
4 
4i 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed, 


Feet. 
34<M00 
435 

400-410 


Depth 
to 

other 
water- 
bearing 

beds. 


FeH. 

550 

60,130, 

300 


Level 

of 
water 
below 
surface. 


Feet. 

30,70 

33 

70 


Yield  per 
minute. 


Flow. 


GoUm. 


Pump. 


OalU, 


75 


How  obtained. 


Steam  engine,  deep- 
well  pump. 


Quality. 


Soft. 

See  analysis  above. 


No. 

rse. 

Prhicipal  water  bed. 

Remarks. 

Geologic  horizon. 

Character 

1 

Abandoned 

Manufacture  of  ice 

and  domestic. 
DomesUc 

MldwayformaUon? 
do 

- 

2 

Porous  gray  rock . . 
Sand 

120  feet  of  6-inch  and  110  of  4»-incfa  cas- 

3 

do 

ing.    Co6tofweU,$800;ofpump,$100. 
See  log,  p.  367. 

a  Georgia  Geol.  Survey  First  Kept.  Progress,  p.  79, 1801. 
h  Georgia  Qeol.  Survey  Bull.  15,  pp.  155, 156, 1908. 
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RICHMOND  COUNTY. 
GENERAL  FEATURES. 

Richmond  County  is  in  the  east-central  part  of  Georgia.  Its  area 
is  319  square  miles  and  its  population  (census  of  1910)  is  68,886.  In 
Augusta,  the  population  of  which  is  41,040,  the  chief  industries  are 
the  manufacture  of  cotton  goods,  the  extraction  of  cottonseed  oil, 
and  the  manufacture  of  carriages,  wagons,  and  lumber  products. 
Outside  of  Augusta  the  chief  industry  is  agriculture. 

TOPOGRAPHY. 

The  county  is  included  in  the  physiographic  division  of  the  Coastal 
Plain  known  as  the  fall-line  hills.  Savannah  River  forms  its  eastern 
boundary  and  McBean  Creek  its  southern  boundary.  The  area,  at 
one  time  an  upland  plain,  has  been  dissected  and  rendered  hilly,  with 
a  probable  maximum  reUef  of  400  to  450  feet.  The  streams  which 
efifected  the  dissection  of  the  upland  plain  are  Savannah  River  and 
its  tributaries,  McBean,  Spirit,  and  Butlers  creeks.  In  a  strip  several 
miles  wide  bordering  Savannah  River  and  extending  from  Augusta 
southward  two  terraces  were  cut  during  Pleistocene  time.  The 
lower,  the  Satilla  plain,  lies  20  to  30  feet  above  low-water  level  pf 
the  river,  and  the  higher,  the  Okefenokee  plain,  Ues  76  to  100  feet 
above  the  same  datum  plane.  The  plains,  particularly  the  lower 
one,  are  still  well  preserved  in  places.  Augusta  is  built  chiefly  upon 
these  two  pl^ns. 

GEOLOGY. 

Deposits  of  the  Coastal  Plain  outcrop  throughout  the  county  except 
in  a  small  area  in  the  extreme  north,  where  crystaUine  rocks  of  prob- 
able pre-Cambrian  age  appear  at  the  surface.  The  upper  surface  of  the 
crystalline  rocks  dips  southward  beneath  the  deposits  of  the  Coastal 
Plain  and  forms  the  basement  upon  which  the  latter  rest.  These 
basement  rocks  were  encountered  in  a  well  at  Gracewood,  7  miles 
south  of  Augusta,  at  a  depth  of  410  feet.     (See  log,  p.  373.) 

Lower  Cretaceous  deposits  outcrop  in  a  belt  several  miles  wide, 
extending  from  Augusta  and  south  of  Augusta  westward  to  the 
county  line.  They  rest  upon  the  southward-sloping  surface  of  the 
basement  rocks  and  consist  of  300  feet  or  more  of  irr^ularly  bedded 
arkosic  sands  with  interbedded  lenses  of  light-colored  clays  of  greater 
or  less  purity.  They  extend  southward  beneath  overlapping  strata 
belonging  to  the  Claiborne  group  of  the  Eocene. 
38418'— wsp  341—15 2i 
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The  Claiborne  beds,  with  local  exceptions,  are  the  surface  fhaterials 
over  the  southern  half  of  the  county.  They  also  cap  the  ridge 
between  Butlers  and  Spirit  creeks  and  extend  northwestward  along 
the  ridge  to  Grovetown  in  Columbia  County.  The  Claiborne  materials 
consist  of  calcareous  and  glauconitic  sands,  red  and  varicolored 
sands,  clays  in  the  nature  of  fuller's  earth,  shell  marls,  and  sandy 
limestones.     (See  PI.  Ill,  p.  52.) 

In  an  area  several  miles  wide,  bordering  Savannah  River,  the 
Lower  Cretaceous  and  Eocene  deposits  are  overlain  by  relatively 
thin  terrace  deposits  of  Pleistocene  age.  The  Lower  Cretaceous 
deposits  carry  large  quantities  of  water  and  the  overlying  Ek>cene 
deposits  are  in  less  degree  water  bearing. 

WATER   RESOURCES. 

DISTRIBUTION   AND  CHARACTER. 

Throughout  the  rural  districts  domestic  supplies  are  obtained 
chiefly  from  dug  wells  25  to  130  feet  in  depth,  which  tap  water- 
bearing beds  in  the  Lower  Cretaceous  deposits,  and  from  small  springs. 
On  the  Pleistocene  terrace  plains  bordering  Savannah  River,  wells 
20  to  40  feet  in  depth  penetrate  the  water-bearing  basal  sands  and 
gravels  of  the  terrace  deposits.  In  the  hilly  areas  west  of  the  river 
valley  it  is  necessary  in  most  places  to  sink  the  weUs  to  greater 
depths,  the  water-bearing  beds  drawn  upon  being  in  the  Cretaceous 
and  Eocene  deposits.  Detailed  information  concerning  several  wells 
of  the  dug  type,  which  may  be  regarded  as  typical,  is  given  in  Table 
69  (wells  2  to  6  and  8). 

The  water  from  both  wells  and  springs  is  of  good  quaUty  for  domes- 
tic purposes  except  where  contaminated  by  near-by  organic  matter. 

With  local  exceptions  the  nimierous  creeks  and  branch  streams 
afford  excellent  water  for  domestic  animals  and  for  steam  production. 

The  Lower  Cretaceous  deposits,  which  tmderlie  all  the  coimty 
except  a  relatively  small  area  in  the  north,  are  of  favorable  physical 
texture  and  composition  for  the  reception  and  retention  of  large 
quantities  of  water  of  excellent  quaUty.  Along  the  northern  border 
of  the  Coastal  Plain,  from  Augusta  westward  to  the  western  boimdary 
of  the  county,  where  the  featheredge  of  the  formation  rests  against 
the  crystalline  rocks,  the  Lower  Cretaceous  deposits  are  too  thin 
and  lie  too  high  on  the  stream  divides  to  afford  more  than  moderate 
amounts  of  water.  The  thickness  rapidly  increases  to  the  southward, 
however,  and  the  buried  deposits  throughout  the  southern  two-thirds 
of  the  county  are  believed  to  contain  an  abundance  of  water  at 
depths  of  200  to  800  feet. 
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The  Ekicene  strata,  which  rest  upon  the  Lower  Cretaceous  deposits 
over  much  of  the  area  and  which  vary  in  thickness  from  a  few  feet 
in  the  central  part  of  the  county  to  300  feet  in  the  extreme  south, 
carry  moderate  amounts  of  potable  water. 

No  flowing  wells  have  been  reported,  but  the  conditions  are  prob- 
ably favorable  for  obtaining  flows  in  the  valley  of  Savannah  River, 
south  of  Augusta,  at  elevations  less  than  50  feet  above  low-water 
level,  and  perhaps  also  at  low  levels  in  the  valleys  of  Butlers,  Spirit, 
and  McBean  creeks. 

As  shown  by  the  records  of  two  deep  weUs  (see  pp.  371-372)  the 
prospects  for  obtaining  water  in  fairly  large  quantities  from  the 
crystalline  rocks  which  tmderlie  the  deposits  of  the  Coastal  Plain 
are  fwrly  good  in  the  vicinity  of  Augusta. 

LOCAL  SUPPLIES. 

Augusta  (population  41,040,  census  of  1910). — Information  con- 
cerning the  water  plant  which  supplies  the  city  of  Augusta  has  been 
furnished  by  Mayor  Thomas  Barrett,  jr.;  by  Nisbet  Wii^eld,  city 
engineer  and  commissioner  of  public  works;  and  by  S.  B.  Vaughn, 
postmaster. 

The  plant  is  under  municipal  ownership.  The  water  is  piunped 
from  Savannah  River  above  Augusta  to  a  reservoir  having  a  capacity 
of  50,000,000  gallons,  located  on  an  eminence  north  of  the  city. 
Two  pumps  are  used,  each  having  a  capacity  of  6,000,000  gal- 
lons daily.  From  the  main  reservoir  the  water  passes  by  gravity 
into  14  mechanicial  filters  of  the  gravity  type,  each  with  a  capac- 
ity of  600,000  gallons  daily,  from  which  it  flows  to  a  clear-water 
basin  and  is  distributed  to  the  city  by  gravity  under  a  pressure 
of  70  iK)imds.  The  total  length  of  the  distributing  mains  is  66.94 
miles.  There  are  4,246  taps  for  domestic  purposes,  130  for  manu- 
facturing purposes,  and  788  fire  hydrants.  The  total  amoimt  of 
water  used  daily  for  all  pui^poses  is  5,800,000  gallons.  The  water' 
supply  is  satisfactory.  An  auxiliary  steam  pimip  with  a  daily 
capacity  of  6,000,000  gallons  is  now  being  installed  at  the  piunping 
station. 

A  well  (No.  1,  Table  69)  drilled  at  the  plant  of  the  Georgia  C3iemi- 
cal  Works,  IJ  miles  south  of  the  post  office,  is  970  feet  deep  and  is 
reported  to  have  entered  rock,  probably  crystalline  rock  of  pre- 
Cambrian  age,  at  a  depth  of  80  feet.  The  80  feet  of  materials  above 
the  rock  are  sediments  of  the  Coastal  Plain,  of  which  the  first  2D  or 
25  feet  probably  are  Pleistocene  terrace  deposits  and  the  remainder 
Lower  Cretaceous  sands  and  clays.  No  water  is  reported  from  the 
CVetaceous  beds;  if  water-bearing  horizons  were  penetrated  they 
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were  cased  oflf,  for  S-inch  casing  was  extended  to  the  rock.  The 
water  is  not  good  for  steam  production  because  of  the  hard  scale  it 
deposits. 

According  to  McCallie  ^  water  was  encountered  in  this  well,  probably 
in  crevices  in  the  crystalline  rocks,  between  150  and  190  feet  (static 
head  90  feet  below  the  surface),  between  200  and  300  feet  (static 
head  80  feet  below  the  surface),  between  500  and  700  feet  (static 
head  75  feet  below  the  surface),  and  between  800  and  900  feet 
(static  head  45  feet  below  the  surface). 

SomerviUe  (population  4,361,  census  of  1910). — A  well  814  feet 
deep  at  the  arsenal  at  SomerviUe,  a  suburb  of  Augusta,  has  been 
described  by  Capt.  D.  M.  Taylor,'  United  States  Army,  as  follows: 

Three  water-beariog  strata  were  struck  in  the  well  at  500,  600,  and  700  feet,  respec- 
tively. As  much  as  1,080  gallons  per  hour  have  been  pumped  from  the  well  without 
perceptibly  lowering  the  static  head.  The  water  is  hard  and  slightly  chalybeate. 
The  first  85  feet  passed  through  consisted  of  sand,  red  clay,  and  gravel.  Hard  chloritic 
slate  was  reached  at  280  feet,  which  was  followed  by  a  similar  rock,  with  occasional 
thin  layers  of  quartz,  to  700  feet.  The  rock  varies  in  hardness,  occasionally  being 
comparatively  soft,  but  generally  very  hard  and  tough,  the  softer  rock  being  met  with 
immediately  above  the  watercourses  and  including  them,  and  the  hardest  inune- 
diately  below  these  watercourses.  Near  the  bottom  of  the  well  was  foimd  a  greenish 
quartz  rock. 

Another  well  at  the  arsenal  is  described  by  Capt.  Taylor*  as 
follows: 

I  have  one  at  the  arsenal  from  which  the  main  supply  of  water  is  now  obtained. 
It  is  about  160  feet  deep  and  5  or  6  feet  in  diameter,  and  the  water  stands  in  it  at  a 
constant  depth  of  between  9^  and  11  feet,  not  varying  at  all  from  local  rains  or  droughts. 
It  is  usually  pumped  dry  every  day  and  fills  again  for  the  next  day's  pumping,  lliis 
water  I  consider  much  better  than  that  from  the  artesian  well. 

6racewood.—A  well  (No.  7,  Table  69)  was  drilled  in  1912  at  the 
Augusta  Orphan  Asylum,  Gracewood,  Ga.,  7  miles  south  of  Augusta. 
The  following  log  lias  been  furnished  by  the  Hughes  Specialty  Well 
Drilling  Co. ,  of  Charleston,  S.  C. : 

»  Georgia  Geol.  Survey  Bull.  15,  p.  157, 1908. 
« Idem,  pp.  157-158. 
>  Idem,  p.  158. 
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hog  of  well  at  Augusta  Orphan  Atylunif  Oraeewood  (No.  7,  Table  69). 
[AuthoritiM,  8.  L.  Hu«hM  and  J.  R.  Cannelly,  drfllen.] 


Loon  eoanereddieh  sand 

WbJteaadyeUow,  very  ffticky  clay  or  kaolin 

PfnkstfckycIayorkaoUii 

B«d8tidcy  clay  or  kaolin 

Uxbter  red  sticky  day  or  kaol  in 

Soft  white  aand 

Soft  white  clay  and  sand 

Sofi  red  mud. 

Soft  white  day  and  sand 

Soft  white  sand 

Soft  white  graveL 

Soft  white  sand  and  clay  mixed 

^ky  fed  mud 

Soft  white  sand  which  caves  readily 

Altcniate  layers  of  soft,  sticky,  white  clay  and  sand 

Ateernate  layers  of  soft  blue,  white,  and  yellow  sand  and  clay 

Soft  white  sand,  water  bearmg 

Tough  blue  marl  fday  T).- 

Tooih  bhie  marl  ami  shale 

Hira  blue  marl  and  riiale 

Hud  bluish  gray  rock,  the  crystalline  basement  rook;  some  water  obtained  in  crevices. 


Thtek- 


Depth. 


Feet. 

F^et. 

25 

26 

15 

40 

Ifi 

55 

15 

70 

60 

130 

10 

140 

40 

180 

ao 

aoo 

15 

215 

ao 

236 

30 

206 

10 

275 

10 

285 

ao 

306 

10 

315 

25 

340 

8 

348 

22 

370 

20 

800 

20 

410 

91.5 

501.5 

The  water  is  said  to  come  in  part  from  depths  of  348  to  370  feet, 
where,  according  to  the  log,  the  materials  are  totigh  blue  marl  (clay  ?), 
and  it  is  probable  that  the  water  comes  from  the  soft  white  sand 
which  immediately  overlies  the  clay.  The  age  of  this  sand  is  Lower 
Cretaceous.  The  crystalline  basement  rocks,  described  as  granite, 
were  struck  in  the  well  at  a  depth  of  410  feet  and  were  penetrated  to  a 
depth  of  501.5;  some  water  was  obtained  from  crevices  in  the  granite. 

Windsor  Spring. — Windsor  Spring,  owned  by  W.  H.  T.  Walker,  is 
9  miles  south  of  Augusta.  According  to  the  owner  the  spring 
emeiges  on  a  hill  slope  from  rock  probably  belonging  to  the  Clai- 
borne group,  at  the  rate  of  15  gallons  per  minute. .  The  water  is 
bottled  and  sold.  The  following  analysis  was  made  by  H.  C.  White 
iaJune,  1909: 

Analyns  o/toaUr/rom  Windsor  Spring,  9  miles  south  of  Augusta. 

Parts  per  million. 

Silica  (SiO,) 3. 9 

Oxides  of  iron  and  aluminum  (Fe^Oj+Al^Oj) 2 

Calcium  (Ca) 3. 4 

Magnesium  (Mg) 6 

Sodium  (Na). 8 

Potassium  (K). 4 

Carbonate  radicle  (COg) 0 

Bicarbonate  radicle  (HCO3) 12 

Sulphate  radicle  (SO^) 1. 6 

Chlorine  (CI) 1.2 

Organic  and  volatile  matter 2. 1 

Total  dissolved  solids 20 
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Table  69.—  Welli  in  Richmond  County. 


No. 


I>ocation. 


Augusta,  li  miles 
south  of  post-offloe 
building. 


Augusta.    4i 

west  of. 
Belair,  2)  miles  south 

of. 

Blythe,  }  mile  east  of.i 
Debruce,     2     miles 
north  of. 

do 

Oracewood.. 


miles 


Owner. 


Georgia     Chemical 
Works. 


P.C.  Bohler. 
R.  O.  Lombard . 


E.  L.  Atkinson.. 
R.T.Ulm 


DriUer. 


do 

Augusta  Orphan 
Asylum. 


Hephsibah,  li  miles 

east  of. 
Somerville , 


.do. 


P.  B.  Carpenter.... 
U.  S.  Government. . 
do 


Hughes  Special- 
ty WeffDrill- 
ing  Co.,  Char- 
ted S.  C. 
(S.  L.  Hughes 
and  J.  R.Con- 
nelly, drillers 
in  charge). 


Authority. 


A.  Thomas,  super- 
intendent Geor- 
;ia  Chemical 
orks. 

Owner 


Date 

oom- 

pletml. 


1885 


I    1900 


....do 

Hughes  Specialty 
WeU  Drilling 
Co^  Charleston, 
S.C.,andH.H. 
Alexander,  Au- 
gusta, Ga. 


Owner 

Capt.  D.  M.  Tay. 

lor.  U.S.  Army. « 

do 


1906 
1904 


1904 
1912 


proxi- 
mate 
eleva- 
tion 
above 
sea 
level 


Fert. 

lao 


600± 


No. 

Depth. 

Diam- 
eter. 

Depth 

to 
prin- 

Depth 
to 

other 
water- 
bearing 

bed^ 

Level 

of 
water 
below 
surface. 

Yield  per 
minute  by 
pumping. 

How  obtained. 

Quality. 

1 

Fed. 
970 

34 
132 
100 
144 

84 
501.5 

Ineke*. 
8 

48 

Feet. 

Feet. 

Feet. 
171 

30-32 

120-127 

97 

140 

40  gallons 

Small... 

ElectrlcaUy  driven 

deep-well  pump. 

Bucket  and  rope.. 

do 

Soft. 

2 

!U 

•m 

Do 

3 

36  ,        130        42 
36          100  1      50 
48  ;        140  1      f^ 

do 

Do. 

4 
6 

do 

do 

do 

Do. 
Do 

A 

48            80 
6  348-350 

42            56 

\{      500 

8  ^     Ann 

do 

Hand  pump 

Deep-well  pump; 

gasoline  engine. 

Bucket  and  rope. . 

Force  pump 

do 

Do. 

7 
8 

501.5 

130 

200gaUons...... 

Do. 
Do 

9       814 

18  gallons 

/Hard   and  sUghUy 

10       iflA 

60 

I      700 

9i 

aOnhiU. 

f>  Mouth  of  well  about  level  with  track  of  Augusta  Southern  R.  R. 

c  On  high  hiU. 

d  Elevation  about  200  feet  above  low-water  level  in  Savannah  River. 

<  Georgia  Geol.  Survey  Bull.  15,  pp.  157, 158, 1906. 
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No. 

u». 

Remarks. 

Qeologic  borisoD. 

Character. 

1 

7 

Coodcgoslng 

Pre-CambriaD 

Lower  Cretaceous. 

line  rocks. 
Sand. 

DriUed;  8-inch  casing  to  80  feet. 

Dug;  parUy  cased.    Cost  of  well,  $25. 
Dug;  partly  cased.    Cost  of  well,  $50. 

3 

do 

do. 

Alwiidooed 

Domestic 

do 

do 

Coarse  sand 

Sand 

4 

do 

Dug;  partly  cased. 

Dug;  abandoned  on  account  of  caving 
sand.    Cost  of  weU,  $140. 

Dug.  Located  60  feet  from  preceding 
well. 

ft-inch  casing  to  348  feet;  the  water  prob- 
ably comes  from  the  white  sand  be- 
tween the  depths  340  and  348  feet. 
See  log,  p.  373. 

Dug.    (5»lofwen,$28. 

5 
« 

7 

do 

do 

do 

do 

do 

White  sand? 

Sand 

R 

do 

do 

Pre-Cambrlan  7 . . . 

9 

Crevices  In  crys- 

taUine  rocks 

do 

10 

Domestic,  x , 

Main  supply  at  arsenal. 

SCHLEY  COUNTY. 
QENEBAL  FEATUBES. 

Schley  County  is  in  the  northwestern  part  of  the  Coastal  Plain  of 
Georgia.  Its  area  is  154  square  miles  and  its  population  5,213 
(census  of  1910).    Agriculture  is  the  chief  industry. 

TOPOGRAPHY. 

The  surface  is  hilly,  forming  part  of  an  upland  plain  that  has  been 
dissected  by  Cedar  and  Bucks  creeks  and  by  the  headwater  streams 
of  Muckalee  Creek.  The  maximum  surface  relief  probably  does  not 
exceed  200  feet. 

GEOLOGY. 

Upper  Cretaceous  strata  belonging  to  the  Ripley  formation  outcrop 
over  the  northern  half  of  the  county,  and  Eocene  strata  appear  in 
the  remainder.  The  Cusseta  sand  member  of  the  Ripley  formation, 
which  consists  of  irregularly  bedded  sands  and  clays  of  shallow-water 
origin,  appears  in  a  small  area  in  the  extreme  north.  The  Cusseta 
sand  is  overlain  conformably  by  typical  marine  beds  of  the  Ripley 
formation,  which  consist  of  several  hundred  feet  of  compact,  massive, 
more  or  less  calcareous  and  glauconitic  marine  sands  and  clays. 
The  typical  marine  beds  are  overlain  by  the  Providence  sand  member 
of  the  Ripley  formation,  which  consists  of  approximately  150  feet  of 
irregularly  bedded  sands  and  clays  of  shallow-water  origin.  The 
Ripley  formation  is  overlain  unconformably  by  Eocene  deposits 
which  belong  chiefly  to  the  Midway  formation  and  which  form  the 
surface  materials  over  the  southern  half  of  the  county.  The  Midway 
formation  is  composed  of  sands  and  clays  reaching  a  thickness  of 
several  hundred  feet.     (See  PL  III,  p.  52.) 
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The  Cusseta  and  Providence  sand  members  of  the  Ripley  formation 
are  of  the  proper  texture  and  composition  for  the  reception  and 
retention  of  large  quantities  of  potable  water.  The  typical  marine 
beds  of  the  Ripley  formation  and  the  sands  and  clays  of  the  Midway 
formation  of  the  Eocene  abo  carry  water  but  probably  in  much  less 
quantity. 

WATEB   RESOURCES. 
DISTRIBUTION  AND  CHARACTBR. 

Dug  wells  20  to  100  feet  deep  and  small  springs  furnish  an  abun- 
dance of  excellent  water  for  all  ordinary  domestic  purposes.  Small 
creeks  and  branches  furnish  inexhaustible  supplies  for  stock  and  for 
steam  production. 

Over  the  northern  half  of  the  county  water  of  good  quality  should 
be  obtained  from  the  Cusseta  sand  member  of  the  Ripley  formation. 
In  the  extreme  north  these  water-bearing  beds  should  be  reached  at 
depths  between  100  and  400  feet.  To  the  south  the  beds  descend 
until  in  the  valley  of  Bucks  Creek  they  probably  lie  300  to  500  feet 
beneath  the  surface.  In  the  southern  half  of  the  county  conditions 
are  favorable  for  obtaining  water  from  the  Providence  sand  member 
of  the  Ripley  formation  by  drilling  through  the  overlying  Eocene 
beds.  At  Ellaville  the  water-bearing  beds  of  the  Providence  member 
probably  lie  100  to  250  feet  below  the  surface. 

Over  the  greater  part  of  the  county  it  is  necessary  to  employ  force 
pumps  to  lift  the  water  to  the  surface,  although  small  flows  can  prob- 
ably be  obtained  on  the  lowest  levels  of  the  valley  of  Bucks  Creek. 

In  the  southern  part  of  the  county  the  sands  and  clays  of  the 
Midway  formation  of  the  Eocene  at  100  to  400  feet  should  jrield 
moderate  amounts  of  potable  water. 

LOCAL  SUPPLIES. 

Ellaville  (population  672,  census  of  1910). — ^The  town  of  Ellaville 
owns  a  public  water-supply  system,  the  data  concerning  which  have 
been  furnished  by  Mr.  E.  L.  Bridges,  of  Ellaville. 

The  source  of  the  water  is  a  well  600  feet  deep,  drilled  in  1910  at 
a  cost  of  $2,000  for  the  well  and  $1,600  for  the  machinery.  The 
water  is  lifted  to  the  surface  by  means  of  an  air-lift  pump  operated 
by  a.  gasoline  engine.  The  smallest  diameter  of  the  well  is  4  inches, 
and  the  yield  is  said  to  be  50  gallons  per  minute.  The  water  is 
derived  from  a  bed  of  sand,  probably  belonging  to  the  Ripley  forma- 
tion. A  sample  collected  January  24,  1913,  was  analyzed  by  Edgar 
Everhart  as  follows: 

Analysis  of  water  from  SOO-foot  town  well  at  Ellaville. 

Parta  per  million. 

Silica  (SiOj) 23 

Iron  (Fe) 5 

Calcium  (Ca) 17 
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Andtj^  o/waUrfrom  SOO-foot  town  well  at  EUavUle — Continued. 

Parts  per  million. 

Magnesium  (Mg) 4 

Sodium  and  potaasium  (Na+K) 9 

Carbonate  radicle  (CO3) 0 

Bicarbonate  radicle  (HCO,) ? 25 

Sulphate  radicle  (S0<) 48  . 

Nitrate  radicle  (NO,) Trace. 

Chlorine  (CI) 4 

Total  diflsolved  solids 92 

SCBBVEN  COUNTY. 

GENERAL  FEATURES. 

Screven  County  is  in  the  northeastern  part  of  the  Coastal  Plain 
of  Geor^a  and  borders  South  Carolina.  Savannah  River  forms  its 
eastern  and  Ogeechee  River  its  western  boundary.  Its  area  is  794 
square  miles  and  its  population  (census  of  1910)  is  20,202.  Agricul- 
ture and  the  production  of  lumber  and  naval  stores  are  the  principal 
industries. 

TOPOGRAPHY. 

The  northern  part  of  the  coimty  is  undulating  to  hilly  and  the 
southern  part  is  more  nearly  level.  There  are  several  lime  sinks  and 
lime-sink  ponds  in  the  northeast,  where  the  limestones  of  the  Chat- 
tahoochee and  Vicksburg  formations  lie  close  beneath  the  surface. 
In  the  south  cypress  ponds  and  bays  are  common  and  the  small  creeks 
and  branches  spread  out  through  broad  swamps.  The  upland  between 
the  Savannah  and  Ogeechee  river  basins  slopes  from  about  250  feet 
above  sea  level  in  the  north  to  about  150  feet  above  sea  level  in  the 
south.  Savannah  and  Ogeechee  rivers  are  each  bordered  by  swamps 
lying  10  to  20  feet  above  low-water  level  and  by  a  narrow  Pleistocene 
terrace  plain  lying  about  40  feet  above  the  same  datum  plane. 
The  elevation  of  the  low-water  level  of  Savannah  River  in  the  extreme 
north  is  approximately  70  feet  and  in  the  extreme  southeast  approxi- 
mately 25  feet  above  sea  level.  The  elevation  above  sea  level  of  the 
Savannah  River  swamp  is  about  90  feet  in  the  extreme  north  and 
about  40  feet  in  the  extreme  southeast. 

GEOLOGY. 

The  Vicksburg  formation  of  the  Oligocene,  which  consists  of  per- 
haps 100  to  200  feet  of  water-bearing  limestones,  outcrops  in  the 
valleys  of  Savannah  River  and  Briar  and  Beaver  Dam  creeks  in  the 
northern  part  of  the  county.  It  dips  southward  and  probably 
underUes  the  entire  county  beneath  younger  formations. 

The  Vicksburg  formation  is  overlain  by  the  Chattahoochee  forma- 
tion, which  consists  of  probably  less  than  100  feet  of  water-bearing 
limestones  and  which  outcrops  in  the  valley  of  Briar  Creek. 
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The  Alum  Bluflf  formation,  which  consists  of  100  feet  or  more  of 
laminated  sandy  clays  and  sands,  overlies  the  Chattahoochee  format 
tion.  It  outcrops  in  the  valleys  of  Savannah  River  and  Buck  Creek 
in  the  east  and  on  Ogeechee  and  Little  Ogeechee  rivers  in  the  west; 
the  deposits  carry  water-tearing  beds. 

In  the  northern  part  of  the  county  the  Alun\  Bluff  formation  is 
overlain  by  coarse  to  fine  or  even  pebbly,  insularly  bedded  sands 
and  blubh  sandy  clays  that  are  probably  at  least  in  part  of  upper 
Oligocene  age. 

In  the  southeastern  part  of  the  county  the  Alum  Bluff  formation  is 
overlain  by  50  feet  or  less  of  ACocene  sands,  sandy  clays,  and  shell 
marls  which  outcrop  in  the  bluffs  of  Savannah  River,  and  which  rep- 
resent in  ascending  order  the  Marks  Head  marl  and  the  Duplin  mar]. 

Overlapping  the  Miocene  formations  and  forming  the  surface 
materials  throughout  the  upland  region  of  the  southern  part  of  the 
county  are  100  feet  or  less  of  coarse  to  fine,  irregularly  bedded  sands 
and  bluish  sandy  clays  of  undifferentiated  Afiocene  to  Pleistocene 
age,  which  weather  to  loose  white  or  yellowish  sands  that  cover  the 
immediate  surface  to  a  depth  of  several  feet.  The  shallow  weUs  of 
the  county  tap  water-bearing  beds  in  these  surface  deposits. 

Pleistocene  terrace  deposits  consisting  of  sands  and  clays  have 
been  deposited  in  narrow  areas  bordering  Savannah  and  Ogeechee 
rivers. 

The  Vicksburg  formation  is  underlain  by  400  to  500  feet  of  sands, 
clays,  and  marls  belonging  to  the  Claiborne  group  of  the  Eocene,  and 
the  Claiborne  is  underlain  in  turn  by  500  feet  or  more  of  irregularly 
bedded  sands  and  clays  of  Cretaceous  age  which  rest  upon  crystalline 
basement  rocks.  The  Eocene  and  Cretaceous  deposits  do  not  appear 
at  the  surface  in  the  county,  but  their  buried  strata  contain  important 
water-bearing  beds. 

WATER   RESOURCES. 
DISTRIBUTION  AND  CHARACTEB. 

Dug  or  driven  wells  15  to  60  feet  deep  are  the  chief  sources  of 
domestic  water  supply.  Most  of  them  yield  soft  waters,  but  a  few  in 
the  valleys  of  Savannah  River  and  Briar  Creek  in  the  north  penetrate 
limestones  and  yield  hard  waters. 

Artesian  wells  have  been  drilled  at  Dover,  Hershman,  and  Halcyon- 
dale,  near  Mears,  and  at  MiUhaven,  Rockyford,  Sylvania,  and  Ogee- 
chee. 

A  few  small  springs  along  Savannah  River  and  elsewhere  are  of 
slight  importance.  Roddick  Blue  Spring,  rising  from  limestone  6 
miles  northeast  of  Sylvania,  is  the  only  large  spring  in  the  county;  its 
estimated  yield  is  500  gallons  per  minute.  Eureka  Spring,  12  miles 
south  of  Sylvania,  is  a  picnic  resort.     (See  analysis  2,  Table  71.) 
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Artesian  water  can  be  obtained  anjrwhere  in  the  county  at  depths 
of  100  to  1,000  feet  or  more  and  will  be  more  suitable  for  domestic  use 
than  other  waters.  Flowing  wells  can  be  obtained  on  the  terrace 
plains  bordering  Ogeechee  and  Savannah  rivers  and  Briar  Creek.  (See 
PL  XVni,  p.  122.) 

LOCAL  SUPPLIES. 

Sylvania  (population,  1,400,  census  of  1910). — The  town  of  Syl- 
vania  owns  a  public  water-supply  system  which  obtains  water  from 
an  artesian  well  completed  in  1911.  The  well  is  320  feet  deep  and 
the  principal  water-bearing  bed  is  at  a  depth  of  210  feet;  the  water 
rises  to  within  100  feet  of  the  surface  but  is  said  to  be  lowered  20  feet 
when  pumped  150  gallons  per  minute.  The  water  is  hard  but  is  used 
for  domestic  and  boiler-supply  purposes.  A  log  of  this  well  has  been 
furnished  by  the  Hughes  Specialty  Well  Drilling  Co.  as  follows: 

Log  of  town  tvelly  Sylvania  {No.  9,  Tahlt  70). 
{Authority,  J.  R.  Connelly,  driller  in  charge.] 


Thick- 


Red  day 

Oay  and  sand. 

Toufhah^rock 

8ma. 

Shell  rock  and  marl 

Band. 

Layers  of  hard  rock;  yields  a  small  amount  of  water  at  a  depth  of  190  feet, 

Son  shell  rock,  water  hearing 

Mediom  shell  rock 

Sand,  noncaving 

Alternating  layers  of  shell  rock  and  sand 


Feet. 
20 
40 
20 
20 
40 
10 
60 
20 
00 
10 
20 


Depth. 


Feet. 

20 

60 

80 

100 

140 

150 

210 

230 

290 

300 

320 


A  well  owned  by  T.  A.  Marks,  which  formerly  supplied  the  city, 
is  697  feet  deep  and  yields  50  gallons  of  water  per  minute,  which  rises 
to  within  70  feet  of  the  surface.  Hard  rock  is  reported  from  200 
to  230  feet. 

A  well,  reported  as  unsuccessful,  owned  by  Mr.  L.  H.  Hilton,  is 
285  feet  deep;  water  obtained  at  280  feet  rises  to  within  80  feet  of 
the  surface.    McCallie  *  has  published  the  following  log: 

Log  of  well  o/L.  H.  Hilton,  Sylvania  (No.  12,  Table  70). 


Thick- 


Depth. 


Red  clay 

Light-colored  clay 

Thm  layers  of  hard  rock  interlaminated  with  coarse  black  sand  to  the  bottom  of  the  well . . 


Feet. 
60 
100 
125 


Feet. 
60 
160 


1  Georgia  Geol.  Survey  Bull.  15,  pp.  161, 162, 1908. 


Digitized  by 


Google 


380      UNDEBGBOUND  WATERS  OF  COASTAL  PLAIN   OF  GEOBOIA. 

At  Sylvania  artesian  wells  more  than  800  or  900  feet  deep  are 
likely  to  yield  larger  supplies  and  softer  waters  than  weUs  of  less 
depth. 

Rockyford  (population  386,  census  of  1910). — ^Rockjrford  is  in  the 
western  part  of  the  county  on  a  terrace  plain  lying  about  35  feet 
above  Ogeechee  River  and  130  feet  above^sea  level.  Seven*  flowiog 
artesian  wells  180  or  186  feet  deep  have  been  drilled  in  the  town; 
some  of  them  flow  16  feet  above  the  surface.  The  water  obtained  is 
hard  and  sulphurous  but  wholesome.  Flows  are  first  obtained  at 
100  feet  and  the  yield  increases  as  greater  depths  are  reached.  It 
is  beUeved  that  the  wells  tap  water-bearing  beds  in  the  Chattahoodiee 
formation. 

The  town  has  no  pubUc  water-supply  system  but  owns  a  flowing 
well  the  reported  depth  of  which  is  186  feet.  The  static  head  is  10 
or  12  feet  above  the  surface,  fuid  although  the  well  has  been  com- 
pleted several  years  no  material  variation  in  the  flow  has  been  noted. 

Dover. — ^Dover  is  near  Ogeechee  River  at  104  feet  above  sea  level. 
A  360-foot  well  owned  by  the  Central  of  Greorgia  Railway*  yields 
water  which  rises  19  feet  above  the  surface.  Water-bearing  beds 
which  furnish  flows  are  reported  at  126  and  226  feet.  The  water  is 
used  chiefly  for  the  boiler  supply  of  locomotives.  The  principal 
water-bearing  bed  is  thought  to  be  in  either  the  Chattahoochee  or 
Vicksburg  formation  of  the  Oligocene.     (See  analysis  1,  Table  71.) 

MiUhaven. — ^Millhaven  (Gamett),  a  trading  town  having  a  large 
cotton  gin  and  cottonseed-oil  mill,  \a  on  the  Brinson  Railway,  on  the 
bank  of  Briar  Creek,  near  the  north  line  of  the  county.  The  Comer 
Trading  Co.  owns  seven  deep  wells  four  of  which  ft)w. 

Two  flowing  wells  near  the  post  office  and  about  10  feet  above  Briar 
Creek  are  286  and  298  feet  deep  and  flow  14  feet  above  the  sTirface. 
The  principal  water-bearing  bed  is  said  to  be  a  sand  at  280  feet. 
The  water  is  said  to  be  hard  and  sulphurous  and  is  used  chiefly  for 
domestic  purposes  and  for  stock.  Another  water-bearing  bed  was 
encountered  at  176  feet;  hard  rock  was  penetrated  at  a  depth  of  150 
feet. 

Mears. — Mears  is  a  small  village  3  miles  east  of  Mlllhaven.  On  a 
plantation  owned  by  Mears  &  Sanders,  3  miles  northeast  of  the 
post  office,  a  flowing  well  has  recently  been  completed.  The  mouth 
of  the  well  is  24  feet  above  Rocky  Creek,  a  small  tributary  of  Savan- 
nah River.  The  depth  is  470  feet  and  the  principal  water-bearing 
bed  is  reported  to  be  a  hard  shell  marl  or  limestone  at  a  depth  of  371 
feet  that  probably  belongs  to  the  McBean  formation  of  the  Claiborne 
group.  (See  analysis  3,  Table  71.)  W.  J.  Floyd,  the  driller,  fur- 
nishes the  following  log: 

1  Georgia  Geol.  Surrey  BuU.  15,  p.  161, 1908. 
I  Idem,  pp.  163-164. 
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ThkkDees. 


Depth. 


Clay 

Coarse  sand  and  pebbles 

Whitish  bonejrcomb  rock 

Red  day 

White  sand 

White  rock 

Sand  and  clay 

Bock 

Sand  and  day 

Ro^ 

Mari 

Soft  rock 

Marl  and  layers  of  soft  rock 

Harl  and  day 

Soft  rock 

Mari 

Hard  rock 

Marl  and  dav 

Hard  rock 

Mari 

Poroos  rock  with  good  water-bearing  beds 

Marl  and  rocks 

Clay 


Hershman. — Hershman  is  a  village  near  Savannah  River,  22  miles 
nortlieast  of  Sylvania.  A  flowing  well  3  miles  to  the  southwest, 
owned  by  W.  K.  Harrison,  is  said  by  W.  J.  Floyd,  the  driller,  to  be  4 15 
feet  deep,  2\  inches  in  diameter,  and  to  flow  18  gallons  per  minute 
7  feet  above  the  surface.  The  elevation  of  the  mouth  of  the  well  is 
not  known,  but  it  is  probably  60  to  75  feet  above  Savannah  River. 
The  water,  which  is  said  to  be  hard,  is  used  for  domestic  purposes 
on  a  plantation. 

Log  of  well  of  W.  K.  Harrison,  Hershman  (No.  S,  Table  70), 
[Authority,  W.  J.  Floyd.] 
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861 
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0 

371 

0 
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0 

40 
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Depth. 


Red  and  yeOow  clay 

White  pipe  clay 

Oravei,  sand ,  and  pebbles 

Red  and  yellow  clay , 

Soft  rock  and  shells 

Sand  arid  soft  limestone 

Hard  rock 

Ceorse  sand  and  gravel 

Soft  limestone  with  small  water-bearing  beds;  good  supply  of  water  rises  to  within  18 

feet  of  the  surfiace 

Bind 

Sand  and  clay 

Sand  with  some  yellow  clay 

Soft  rock 

Hard  rock 

Clay 

Soft  rock 

Clay 

Soft  rock 

Clay 

Gray  marl 

Soft  rock 

Very  hard  rock;  used  dynamite  to  shatter 

Ifarl.  partly  induratMl  taisomelEiyers 

Hard  rock 

Marl  and  soft  rock;  water  at  362  feet  flowed  8  gallons  per  minute  3  feet  above  surface 

Hari  and  la3rers  of  rock,  water  bearing;  flows  13  gallons  per  minute  7  feet  above  surface . 


Feet. 
39 

2 

2.6 
14.6 

4 
20 

2 

3 

5 
16 

2 
31 

3 

4 

5 
10 
10 

3 

5 
18 

4 

4 

26 
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2 
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Feet. 
39 
41 

43.6 
58 
62 
82 
84 
87 

92 
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144 
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173 
176 
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233 
341 
343 
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Specimens  of  borings  from  210  and  343  feet  are  hard  shell  marl  or 
impure  limestone  similar  to  rock  of  the  McBean  formation  exposed 
in  hhiSs  of  Savannah  River  in  Burke  Coimty. 

Table  70. —Wells  in  Screven  County. 


No. 


Location. 


Owner. 


Driller. 


Authority. 


Date 
com- 
pleted. 


Ap. 
proxi- 
mate 
eleva- 
tion 
abore 

sea 
l«v«^ 


10 


No. 


Dover.. 


Halcvondale 

Hersbman,  3  mUes 
soathwest  of. 

Hears,  3  miles  north- 
east of. 

Mfllhaven 

Ogeecbee 


Rockyford. 

....do 

Sylvania... 


Central  of  Georgia 
Ry. 

E.8.  Marsh 

W.K.Harrison 

Mearsdc  Sanders.... 


Town.. 
....do. 


W.J.  Floyd 

....do 

E.  L.  Edenfleld 


S.W.MoCaUiea. 


Postmaster... 
W.  J.  Floyd., 


1003 


Feet. 
104 


no 


.do. 


T.  D.  Uoyd. 


Town. 


.do. 


do... 

..do... 


Sylvania  Water  Sap- 
ply  Co. 

T.A.Marks 

L.H.Hilton 


Hughes  Special- 
ty Weir  DriU- 
ing  Co.,  Char- 
leston, S.  C; 
J.R.Connelly, 
driller  in 
charge. 


E.L.  Edenfleld... 
A.B.Lovett,S3rl- 

vania.Qa. 
Oliver  Parker 

S.W.MoCallieo... 

Hughes  Specialty 
WeU  Drilling  Ck>. 


1908 


130 
130 


1911 


O 


A.  B.  Lovett.. 


S.W.MoCaUiea. 
....do 


1895 
1895 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
benring 
bed. 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
water 
above 

or 
below 
surface. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


Feet. 
350 

290  (?) 
415 
470 


Indus, 


Feet. 
125,225 


Feet. 


3G2-415 
371 


280 


87-02 
175 


Feet. 

+  19 

-  12 

+    7 


OaUa. 


OatU. 


+  14 


Flows 

Sand  pump. 
Flows 


185 
180 
320 
400 
697 
285 


185 
100-180 
210-230 

350 


190 


280 


+  12 
+  16 
-100 

-  90 

-  70 


Flows.. 
....do. 


150 


60 


Flows 

Deep-well  pump. 


See  Table  71,  analy- 
sis 1. 

Hard. 

See  Table  71,  analy- 

8is3. 
Hard,  sli^tly    sul- 

phuroos. 

Sulphurous. 
Hard,  sulphurous. 
Slightly  hard. 
Hard. 
SlighUy  hard. 


aOeorgia  Geol.  Survey  Bull.  IS,  pp.  161-164, 1908. 
h  Elevation  about  24  feet  above  low-water  level  of  Rooky  Creek. 
e  Elevation  about  10  feet  above  low- water  level  of  Briar  Creek, 
d  Elevatton  about  .36  feet  above  low-water  level  of  Ogeechee  River. 
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Table  70. — Wells  in  Screven,  County— Continued. 


No. 

Use. 

Principal  water  bed. 

Remarks. 

Geologic  borixoD. 

Character. 

1 

SupplT     of     lOOO- 

moOTe  boOera. 
Pommtic. . . 

Oligooene(r) 

Cost  of  well,  1300. 

7 

Chattahoochee  for- 

mation  (?) 
McBeanfoimation 
do 

8 

4 

do 

'Mard^heU'rockl!!! 
8ftnd...x    .  .. 

See  log,  p.  381. 

See  log,  p.  381. 

4i-inoh  casing  to  160  feet.  CostofweU, 
about  >400.  Mr.EdenfieldhasdriUed 
3  other  flowin£  wells  and  3  nonflow- 
ing  wells  for  the  Comer  Trading  Co. 
near  MUlhaven. 

6 

DoiMstie,  nuum- 

do 

a 

7 

1>>i1>ffftf5f  _ 

Chattahoochee  for- 
mation (?) 
do 

Band. 

Cost  of  well,  t200. 

R 

Seven  4-indi  flowing  wells  have  been 

9 

If imici]Nl  supply. 
FoniMriimnicipal 

dSSS^ 

OliffOOMM....    . 

Soft  sheU  rock 

drilled  at  and  near  Rockyford,  all 
about  180  feet  deep. 
8-inch  casing,  160feot;  costof  weU,|l,200; 
of  machinery,  11,200.    See  log,  p.  379. 

U) 

Oiigoocne  or  £o- 

oenew 
Rooene.. 

11 

Cost  of  well,  1900. 

I) 

Not  used 

CostofweU,$36a    See  log,  p.  379. 

Table  71. — Analyses  of  underground  waters  from  Screven  County. 
[Parts  per  million.] 


Date  of 
collection. 


Source. 


Location. 


Principal  water- 
bearing stratum. 


Depth. 


Anal3rst. 


July,       1900 
Apr.  25,1011 


WeU  of  Central 

of  Georgia  Ry. 
Eureka  Spring, 

owned  by  u. 

8.  White. 
WeU  of  Hears 

A  Sanders. 


Dover 

Eureka  Spring,  12 
miles  south  of 
Sylvania. 

Mears,  3  mUes 
northeast  of. 


OligoceoeT 

Surflcial  depos- 
its. 

MoBean  forma- 
tion. 


Fftt. 
350    Edgar  Everhart.o 


470 


Do. 
Do. 


60 
5.2 
28 


1.0 


ai 


136 
1.4 
44 


«.2 

.2 

2.0 


^        7.1 
3.4      .4 

14 


ao 


PQ 


I 


3.0 
1.4 
6.0 


r 


Tr. 


29 
5.0 
3.6 


o  , 

SI 

Si 

I 


229 

33 
190 


Remarks. 


Weill,  Table  70. 
WeU  4,  Table  70. 


a  Georgia  GeoL  Survey  BuU.  15,  pp.  1«3, 164, 1908. 

8TEWABT  COUNTY. 


b  FeiOt+AltCH. 


QBNEBAL  FKATUBES. 


Stewart  County  is  in  the  northwestern  part  of  the  Coastal  Plain 
of  Georgia.  Its  area  is  411  square  miles  and  its  population  13,437 
(census  of  1910).    The  chief  industry  is  agriculture. 
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TOPOGRAPHY. 

The  county  lies  in  the  physiographic  division  -of  the  f all-Une  hills. 
In  greater  part  it  is  more  or  less  broken  and  hilly,  being  the  result  of 
the  dissection  of  an  upland  plain.  Bordering  Chattahoochee  River 
are  two  small  Pleistocene  terrace  plains  whose  limits  have  not  been 
determined  in  detail.  The  lower  (the  Satilla)  lies  40  to  50  feet 
above  low-water  level  of  Chattahoochee  River,  and  the  higher  (the 
Okefenokee)  Ues  110  to  130  feet  above  the  same  datum. 

The  draini^e  of  the  county  is  received  by  Chattahoochee  River 
through  its  tributaries,  Pat  aula,  Hannahachee,  EBchetee,  and  several 
smaller  creeks.  The  maximiun  topographic  relief  of  the  county  is 
believed  to  be  at  loa.st  400  feet  and  may  exceed  that  amount. 

GEOLOGY. 

Upper  Cretaceous,  Eocene,  and  Pleistocene  deposits  are  the  surface 
formations.  The  Tombigbee  sand  member  of  the  Eutaw  forma- 
tion, which  consists  of  about  120  feet  of  massive,  more  or  less  cal- 
careous and  glauconitic  sands  and  interbedded  clays  with  indurated 
layers  at  intervals,  outcrops  in  the  bluffs  of  Chattahoochee  River  in 
the  extreme  northwestern  part  of  the  county.  This  member  is  con- 
formably miderlain  by  400  or  500  feet  of  sands  and  clays,  which  are 
also  referable  to  the  Eutaw  formation  but  which  do  not  appear  at 
the  surface  within  the  county.  The  Eutaw  formation  is  underlain 
imconformably  by  Lower  Cretaceous  sands  and  clays,  probably  not 
less  than  500  feet  thick,  which  rest  upon  deeply  buried  crystalline 
basement  rocks. 

The  Tombigbee  sand  member  of  the  Eutaw  formation  is  conform- 
ably overlain  by  the  Ripley  formation,  which  has  an  estimated  thick- 
ness of  950  feet.  Immediately  along  the  river  the  formation  is 
mode  up  of  beds  of  sand,  clay,  and  marl  of  marine  origin.  Th^e 
beds  are  more  or  less  glauconitic  and  calcareous  and  contain  some 
lignite.  They  are  in  part  loose  and  irregularly  bedded  and  in  part 
compact  and  massive.  Northeastward  the  lower  part  of  the  forma- 
tion merges  horizontally  into  the  irregularly  bedded  shallow-water 
sands  and  clays  of  the  Cusseta  sand  member.  The  upper  125  or  150 
feet  of  the  formation  consists  of  irregularly  bedded,  coarse  to  fine 
sands  with  subordinate  clay  lenses  of  shallow-water  origin  which  have 
been  designated  the  Providence  sand  member  of  the  formation. 
This  member  outcrops  in  a  belt  a  few  miles  wide,  extending  from 
a  point  near  the  southwest  to  the  northeast  comer  of  the  county. 

The  Providence  sand  member  is  overlain  unconformably  by  the 
Midway  formation  (Eocene),  which  appears  at  the  surface  over 
approximately  the  southeastern  half  of  the  county.  The  Creta- 
ceous and  Eocene  strata  all  incline  southeast  20  to  40  feet  to  the 
mile.     (See  PI.  Ill,  p.  62.) 
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Pleistocene  loams,  sands,  and  gravels  15  to  30  feet  in  thickness 
have  been  Idd  down  as  t-errace  dq>osits  on  two  terrace  plains  in 
small  areas  bordering  the  river.  One  of  these  plains  lies  40  to  50 
feet  and  the  other  110  to  130  feet  above  low-water  leveL  Their 
extent  is  not  known  in  detail. 

WATEB  BESOURCES. 
DIBTRIBUnON  AND  OHARACTBB. 

Water  for  domestic  purposes  is  derived  chiefly  from  di:^  wells 
20  feet  to  over  100  feet  deep.  On  the  terraces  bordering  Chatta- 
hoochee River  shallow  wells  20  to  30  feet  deep  draw  sufficient  water 
for  ordinary  domestic  purposes  from  the  sands  and  gravels  at  the 
base  of  the  Pleistocene  deposits.  Because  of  the  absence  of  imper- 
vions  strata  between  this  horizon  and  the  earth's  surface  there  is 
constant  danger  of  contamination  from  surface  sources,  especially 
^ere  wells  are  near  dwellings  or  stables.  On  the  hilly  upland 
region  east  of  Chattahoochee  River,  which  makes  up  the  greater 
part  of  the  surface  of  the  county,  it  is  necessary  to  sink  the  wells 
100  feet  or  more.  On  the  hill  slopes  and  in  the  small  valleys  water 
is  obtained  at  less  depth. 

Small  springs  are  common  throughout  the  hilly  parts  of  the  coxmty 
Mid  are  used  to  some  extent.  In  general  they  yield  waters  of  good 
quality  \mless  locally  contaminated  by  too  close  proximity  to  dwell- 
ings or  other  sources  of  decaying  organic  matter.  In  the  belt  of 
typical  marine  strata  of  the  Ripley  formation  the  spring  waters  are 
apt  to  be  more  or  less  charged  with  lime,  iron,  and  sulphur. 

In  the  southeastern  half  of  the  county  water  of  good  quaUty  is 
available  in  considerable  quantities  from  the  Providence  sand  mem- 
ber of  the  Ripley  formation.  Along  the  belt  of  outcrop  running 
northeast-southwest  through  the  center  of  the  county  the  water- 
bearing beds  of  this  member  are  tapped  by  numerous  shallow  wells. 
To  the  southeast  the  same  beds  should  be  reached  at  slightly  increasing 
depths  beneath  the  Eocene  strata.  The  quantity  of  water  available 
probably  increases  in  the  same  direction  away  from  the  catchment 
area. 

The  Cusseta  sand  member  of  the  Ripley  formation,  which  outcrops 
over  the  greater  part  of  the  northwestern  third  of  the  coimty,  is  a 
possible  source  of  artesian  supply  to  the  east  and  southeast  of  its 
catchment  area.  Here  it  is  necessary  to  drill  through  the  overlying 
typical  marine  beds  of  the  formation,  or  still  farther  to  the  southeast 
llirough  the  overlying  Eocene  strata,  the  Providence  member  of  the 
Ripley  formation,  and  the  typical  marine  beds  of  the  Ripley  forma- 
tion. The  depth  of  the  beds  increases  to  the  southeast  but  probably 
does  not  exceed  700  or  800  feet  within  the  coimty. 

88418**— W8P  341—15—25 
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In  the  western  part  of  the  county  good  water  is  obtained  by  drilling 
through  the  basal  strata  of  the  Ripley  formation  and  the  Tombigbee 
sand  member  of  the  Eutaw  formation  into  the  irregularly  bedded 
sands  and  clays  of  the  Eutaw,  which  are  reached  at  200  to  700  feet. 
The  wells  owned  by  W.  C.  Bradley  near  Omaha  and  near  Coffinton 
tap  these  Eutaw  beds. 

Flowing  wells  are  possible  only  on  the  lowest  Pleistocene  terrace 
bordering  Chattahoochee  River,  at  eleyations  less  than  60  feet  aboTe 
low-water  level. 

LOCAL  8UPPLIB8. 

Lumpkin  (population  1,140,  census  of  1910). — ^Mayor  W.  L.  Mardre 
has  furnished  information  concerning  the  water  plant  owned  by  the 
town.  The  supply  is  derived  from  springs  a  mile  to  the  soutiiwest 
and  is  stored  in  a  reservoir  having  40,000  gallons  capacity.  From  the 
reservoir  it  is  piunped  into  a  tank  of  like  capacity  located  in  the  town. 
The  capacity  of  the  pump  is  500  gallons  per  minute,  and  there  is  a 
duplicate  boiler  and  pump  for  use  in  emergencies.  The  length  of  the 
distributing  mains  is  3^  miles,  the  tank  pressure  is  45  poimds,  and 
the  direct  pressure  from  the  pimips  is  50  poimds.  The  daily  amount 
used  is  40,000  gallons  (124  taps)  for  domestic  purposes  and  10,000 
gallons  for  manufacturing  purposes  (3  taps).  There  are  also  22  fire 
hydrants.    The  water  is  soft  and  the  supply  satisfactory. 

The  springs  emerge  from  the  Providence  sand  member  of  the  Ripley 
formation.     (See  analysis  2,  Table  73.) 

Detailed  information  concerning  a  well  (No.  5,  Table  72)  owned  by 
C.  H.  Hiunber,  located  3|  miles  east  of  south  of  Limipkin,  is  furnished 
by  Mr.  M.  Walton.     (See  analysis  3,  Table  73.) 

Log  of  well  of  C.  H.  Humber,  Si  mxUs  east  of  south  of  Lumpkin  (No.  5,  Table  7t). 
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334 

RicTdand  (population  1,250,  census  of  1910). — ^Richland  owns  a 
municipal  water-supply  system  which  obtains  water  from  a  well  425 
feet  deep  (No.  12,  Table  72;  for  analysis  see  Table  73,  analysis  4). 
The  water  is  distributed  from  a  tank  the  pressure  of  which  is  52 
pounds;  the  direct  pressure  from  the  piunp  is  100  pounds;  the  length 
of  the  water  mains  is  4  miles.  There  are  75  taps  and  35  fire  hydrants. 
The  water  is  somewhat  sulphurous.  As  to  both  quality  and  quaiitity; 
the  water  supply  is  said  to  be  satisfactory. 
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Omaha. — On  the  plantation  of  W.  C.  Bradley,  5  miles  north  of 
Omaha,  near  Chattahoochee  River,  are  four  wells  (Nos.  6  to  9,  Table  72) . 
Three  of  these,  located  on  the  lowest  Pleistocene  terrace  bordering 
the  river,  are  270  feet  deep  and  afford  flows;  the  fourth,  located  on 
higher  ground,  is  315  feet  deep  and  does  not  flow;  the  water  of  this 
well  is  pumped  by  a  windmill  to  a  tank  holding  15,000  gallons  and  is 
used  for  stock,  fire  protection,  and  other  plantation  purposes.  All  are 
believed  to  tap  approximately  the  same  water-bearing  bed  in  the 
Entaw  formation.  An  analysis  of  the  water  from  one  of  these  wells 
is  given  in  Table  73  (analysis  1). 

Daniel  Bradley,  who  owns  another  well  (No.  10,  Table  72)  in  the 
same  vicinity,  furnishes  the  following  fog:  * 

Log  of  well  of  Daniel  Bradley,  near  Julia  (No.  10,  Table  72). 
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This  well  penetrates  an  imdetermined  thickness  of  strata  referable 
to  the  Ripley  formation,  passes  entirely  through  the  Eutaw  formation, 
and  enters  the  uppermost  Lower  Cretaceous  deposits.  The  principal 
water-bearing  stratum,  475  feet  deep,  is  probably  in  the  irregularly 
bedded  portion  of  the  Eutaw  formation  below  the  Tombigbee  sand 
member. 

CoffinUm. — On  another  plantation,  owned  by  W.  C.  Bradley  near 
Co%ton,  a  well  660  feet  deep  (No.  2,  Table  72)  flows  26  gallons  per 
minute,  supplying  the  needs  of  a  large  plantation  on  which  there  are 
about  250  tenants.  Mr.  Bradley  states  that  there  are  several  flowing 
wells  in  the  area  between  Coffinton  and  Omaha. 

Other  localitiea. — The  logs  and  descriptions  of  a  number  of  dug  wells 
which  penetrate  Cretaceous  strata  are  given  on  the  following  pages. 
In  each  case  the  authority  for  the  lithology  is  the  owner  unless 
otherwise  stated: 

Log  of  well  of  /.  B.  Simpsony  f}  miles  south  of  Lumpkin  (No.  3,  Table  72). 
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>  Georgia  Geol.  Survey  BoU.  15,  p.  166, 1006. 
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Log  of  well  of  W.  8,  BoyeU,  4  miUi  west  of  Lumpkin  (No,  4,  Table  7t). 
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In  another  well,  132  feet  deep,  25  yards  from  the  preceding,  water 
was  obtained  in  coarse  sand  128  to  132  feet  below  the  surface.  Prob- 
ably all  the  strata  penetrated  In  this  well  below  the  red  Eocene  clay 
shotdd  be  referred  to  the  Providence  sand  member  of  the  Ripley 
formation. 

Log  of  well  of  Mrs,  Marian  Glenn,  1  mile  southeast  of  Brooklyn  (No.  1,  Table  72). 
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Upper  Cretaoeous.  Ripley  formatkm,  Provldenoe  sand  member: 
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White  and  yellow  sand:  some  beds  of  rook  4  to  5  feet  thick;  water  bearing  at  base 
(stopped  on  "chalk"  [clay]) 


A  well  140  feet  deep,  50  feet  from  the  preceding,  is  said  to  have 
penetrated  similar  materials. 

G.  L.  Walton,  of  Charles,  Ga.,  owns  two  wells,  one  66  feet  deep, 
near  the  station  at  the  level  of  the  track  (Seaboard  Air  Line  Railway), 
and  another  85  feet  deep,  seven-eighths  of  a  mile  east  of  the  station,  80 
feet  above  the  level  of  the  track.  Mr.  Walton  states  that ''  the  land 
is  underlain  with  hard  marl  and  no  one  in  the  neighborhood  has  ever 
been  able  to  carry  a  well  through  it."  This  marl  belongs  to  the 
typical  marine  portion  of  the  Ripley  formation. 

Log  of  well  of  E.  H.  Acker,  t  miles  southwest  of  Charles. 
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Mr.  Acker  states  that  the  black  marl  has  been  encountered  in  other 
wells  in  this  neighborhood. 
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Log  of  well  of  E,  M,  AvereU,  one-quarter  of  a  mile  east  ofRenfroee  (No.  11  y  Tdble  7fS). 
[Authority  for  Uttaology,  C.  V.  SteplieDs,  Renfroes.] 
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Mr.  Stephens  states  that  1}  miles  west  of  Renfroes  blue  marl  is 
entered  at  10  to  15  feet  and  that  wells  90  feet  deep  have  not  penetrated 
its  entire  thickness.  This  marl  belongs  to  the  typical  marine  portion 
of  the  Ripley  formation. 

Table  72.— Wells  in  Stewart  County. 


No. 


Loostloa. 


Owner. 


Driller. 


Authority. 


Date 
com- 
pleted. 


proxi- 


eleva- 
tion 
above 


Brooklyn,     1     mUe 

soatheastof. 
Coffinton,     1     mUe 

soathwest   of,   oo 

the  Rankin  place. 
Lompkin.   2i   ~" 

sooth  01. 
Lompkin,    4 

west  of. 
Lompkin,    3| 

eaH  of  sooth  of. 
Omaha,  5  milee  north 

of. 

— do 

— do 

— do 

....do 

Benfroes,  i  mUeeast 

of. 
Bkdiland 


ICfB.  Marian  Qlenn.. 

W.  C.  Bradley,  Col- 
ombos,  Oa. 


J.  B.  Simpson.. 
W.8.  Boyett.. 
C.  H.  Humber. 


W.  C.  Bradley,  Col- 
ombos. 

....do 

....do 

....do 

Daniel  Bradley 

E.M.Ayerett 


Town. 


John  R.  Chap- 
man, Colom- 
bo8. 

John  Usher 


Andrew  Thomas, 
Lompkin. 
Harper  Reeves, 

Preston. 
L.  B.  Clay,  Bar- 
tow, 
do 


J.  M.  O  1  e  n  n , 

Brooklyn. 
Owner 


.do. 


.....do 

M.  Walton. 
Owner 


..do. 
..do. 


do 

do 

do 

8.  W.MoCalliea. 
C.    V.   Stephens, 

Renfoes. 
8.  W.MoCalliea.. 


1880 

mi 

1890 

1886 

1912 

1895 

1806 
1895 
1895 


Feet. 
600 

315± 


600 

560 


210± 

210± 
210± 


1808 


660? 
600 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed. 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
water 
above 

or 
below 
sorfMe. 


Yield  per 
minote. 


Flow. 


Pomp. 


How  obtained. 


Qoallty. 


Feet. 
110 
660 

106 
132 
334 


270 

270 
270 
815 
740 
60 
42S 


86 
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36 
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4.5 

4.5 
4.6 
4.6 
8 
86 
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Feet. 
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128 
200 


FM. 


40 

60 

145 

200 

245 


475 
57 


Feet. 
-107 
+30 

-102 
-128 
-150 


+3 

+9 

+22 

-16 


OaOa. 


OaU». 


25 


Rope  and  bocket. 
Flows 


20 


20 


35 


Deep-well  pomp. 
Flows 


....do.... 
....do.... 
Windmill. 


-56 

-100 


Small, 
50 


Socket  and  rope . 
Steam  pomp 


Ferro^oos  and 
solphoroos. 

Clear,  hard. 

Soft,freestone. 

See  Table  73,  analy- 
sis 3. 

Solphoroos  and  f)Br- 
roginoos. 

Do.* 
Do. 
Strongly  solphoroos. 
SoftT^ 

Solphoroos.  See 
Table  73,  anal- 
ysis 4. 


a  Georgia  Geol.  Sorvey  Boll.  15,  p.  165, 1908. 
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Tablb  72. — Welli  in  Stewart  Countff — Continued. 


No. 

Use. 

Principal  water  bed. 

Remarks. 

Oeologioboriion. 

Character. 

1 

T>flm«rtlfl.....  ... 

Providenoe  sand 
member  of  Rip- 
ley formation. 

Eutawfonnation.. 

Providence   sand 
member  of  Rip- 
ley formation  f 

RijNey  formation 
(Providence 
sand  member). 

Ripley  fonnatioo.. 

EatawformatlaD.. 

do 

do 

do 

....  do 

Sand. 

Dog,  cased;  cost  $50.    See  log,  p.  388. 

Cost  of  well,  11,200;  6-inoh  casing  to 
300+  feet.  Furnishes  wateTfor  250 
tenants. 

Dug,  cased  30  feet;  cost  S20.  See  log, 
p.  387. 

Dug,  cased  30  feet.    See  log,  p.  S88. 

8-inch  casins  to  300  feet;  cost  of  weO 
andmaohhiery,$360.    See  log,  p.  386. 

fOn  lowest  Pleistocene  terrace  borderi^ 
Chattahoochee  River;  oott  of  w^ 
6. 7, 8, and 0, each, 8350.  Wellsoased 
for  100  to  IfiO  feet. 

[Not  permitted  to  flow  when  not  in  use. 

On  hiU  above  river  terrace,  probably 
300  feet  or  more  above  sea  level;  oost 
of  wfaidmill,  8250. 

See  log,  p.  387. 

Dug,  parUy  cased;  oost  83,600.  See 
log.  p.  386. 

Hard  rook  at  300  feet. 

2 
3 

Domestic  and 
boiler  supply. 

Pomnrtlc 

do 

do.... 

Coanesand 

Sand. 

4 

do 

.....do*..... 

Domestloand 
boiler  supply. 

do 

do 

.....do........k... 

Pomnrtlc 

6 

7 
8 

9 
10 

do 

do. 

do ^.. 

do 

11 

do 

Ripley  formation 
(Providence 
sand  member). 

Ripley  formaticai. 

do 

12 

Table  73. — Analyses  of  underground  waters  from  Stewart  County. 
[Parts  per  mOlfon.] 


No. 


Date  of 
collection. 


Source. 


Location. 


Principal  water- 
bearing stratum. 


Depth. 


Analjrst. 


June    4,1911 
May    6,1911 

Jan.  13,1913 

Mar.  28,1911 


WeUs  of  W.  C 

Bradley. 
Town  springs. 


WeU  of  C. 
Humber. 


Town  well. 


Omaha,  6  miles 

north  ot 
Lumpkin,!  mile 

southwest  of. 

Lumpkin,  Si 
miles  east  of 
south  of. 

Richland 


Eutaw  formation.. 

Ripley  formation 
(P  r  o  V  i  d  ence 
sand  member). 

Ripley  formation. 


Ripley  formation.. 


FeH. 
270 


290 
425 


Edgar  Bverhart 
Do. 

Do. 

Do. 


26 
4.0 
23 
24 


0.2 
Tr. 
4 
1.1 


12 
2.0 
50 
47 


0.5 
.5 
4 
4.4 


si 

Ji 


62 

5.0 
14 

7.2 


7.0 
.0 
.0 
.0 


i 

go 

r 


170 

12 

196 

178 


^6 

I 

GO 


r 


Tr. 
12 
11 


0.2 

1.2 

.1 

3.0 


6.0 
2.5 
3 
4.0 


197 


211 
209 


Remarks. 


WeUs  6,7,8,9,  Table  72. 

WeU  6,  Table  72. 
WeU  12,  Table  72. 
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8UMTSB  COUNTY. 
GENERAL  FEATUBES. 

Sumter  County  is  in  the  western  part  of  the  Coastal  Plain  of 
Georgia.  Americus,  the  county  seat,  is  62  miles  southwest  of  Macon 
and  48  miles  east  of  the  Alabama  line.  The  area  of  the  county  is  456 
square  miles  and  the  population  (census  of  1910)  is  29,092.  Agri- 
culture is  the  principal  industry.  Cottonseed-oil  mills,  fertilizer 
factx)ries,  and  other  small  manufacturing  plants  are  located  at 
Americus.  Lumbering  and  turpentining,  though  declining  in  impor- 
tance, are  still  carried  on. 

TOPOGRAPHY. 

The  northern  part  of  the  county  is  somewhat  hilly  and  broken, 
owing  to  the  rapid  erosion  of  underlying  unconsolidated  sands  and 
clays;  the  western  part,  in  the  vicinity  of  Plains,  is  nearly  level;  the 
southwestern  and  eastern  parts  are  slightly  undulating  and  less  broken 
.than  the  northern;  the  southeastern  part  is  nearly  fl^t,  is  covered 
with  a  few  feet  of  loose  gray  sand,  and  contains  many  lime  sinks  and 
cypress  ponds.  Flint  River,  which  forms  the  eastern  boundary,  is 
bordered  by  two  Pleistocene  terrace  plains,  the  "swamp"  or  second 
bottoms  lying  10  to  16  feet  and  a  sand-covered  plain  less  clearly 
defined  lying  50  to  75  feet  above  the  river. 

Flint  River,  Muckalee  and  Einchafoonee  creeks,  and  their  numerous 
small  tributaries  drain  the  county.  Flint  River  rises  in  the  Pied- 
mont Plateau  and  is  always  more  or  less  turbid  from  suspended  silt 
and  clay.  The  other  streams  originate  in  the  Coastal  Plain  and  flow 
through  shallow  swampy  valleys;  their  waters  are  dark,  owing  to 
their  high  content  of  organic  matter. 

The  known  elevations  above  sea  level  are  Americus,  360  feet; 
Andersonville,  394  feet;  and  Sumter,  about  372  feet.  The  highest 
land  in  the  northern  part  of  the  county  probably  lies  400  or  450  feet 
above  sea  level,  and  the  lowlands  along  Flint  River  probably  lie 
about  200  feet  above  the  same  datum  plane. 

GEOLOGY. 

The  surface  formations  of  the  county  are  of  Tertiary  age  and  belong 
in  part  to  the  Eocene  and  in  part  to  the  Oligocene.  The  Eocene 
deposits,  which  have  not  been  accm^ately  discriminated,  consist  of 
sands,  clays,  marls,  and  limestones  several  hundred  feet  in  thickness. 
They  outcrop  in  the  north  and  northwest,  and  extend  southward  in 
the  valleys  of  Flint  River,  and  of  Muckalee  and  Kinchafoonee  creeks, 
to  or  beyond  the  southern  boundary  of  the  coimty. 
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Surface  observations  in  this  and  adjoining  counties  seem  to  indicate 
that  the  Ek)cene  deposits  are  divisible  in  ascending  order  into  the 
Midway  and  Wilcox  formations,  the  Claiborne  group,  and  the  Jack- 
son formation.  However,  the  interpretation  of  the  age  of  the  strata 
penetrated  in  city  well  No.  4  at  Americus,  as  given  in  the  partial  log 
on  pages  394-395,  indicates  that  at  Americus  the  total  thickness  of  the 
.Eocene  is  only  200  feet,  and  that  at  least  157  feet  of  this  thickness 
belongs  to  the  Jackson  formation.  If  this  be  true  only  43  feet  of 
strata  remain  to  represent  the  Midway  and  Wilcox  formations  and 
the  Claiborne  group,  which,  according  to  the  evidence  afforded  by 
surface  outcrops,  intervene  between  the  Cretaceous  and  Vicksburg 
formations.  EiUier  great  unconformities  exist  which  cut  out  some  of 
the  formations  locally,  or  the  formations  have  not  been  correctly 
correlated. 

Over  the  central,  southern,  and  southeastern  parts  of  the  county 
the  Vicksburg  formation  (Oligocene)  appears  at  die  surface  except  in 
the  immediate  valleys  of  the  larger  streams.  The  terrane,  which 
consists  mainly  of  heavy-bedded,  soft,  cavernous,  water-bearing 
limestones  and  interbedded  waterbearing  sands  200  to  250  feet  thick, 
weathers  to  red  argillaceous  sands  which  at  many  places  contain 
masses  of  fossiliferous  flint.  Pleistocene  terrace  deposits  have  been 
laid  down  in  small  areas  bordering  Flint  Kiver. 

The  Eocene  deposits  are  underlain  by  800  to  1,000  feet  of  sands, 
clays,  and  marls  (Ripley  formation  of  the  Upper  Cretaceous),  which 
do  not  appear  at  the  surface  within  the  county. 

The  Ripley  formation  is  underlain  by  several  hundred  feet  of 
undifferentiated  strata  of  Cretaceous  age,  which  rest  upon  a  deeply 
buried  basement  of  ancient  crystalline  rocks.  The  Cretaceous 
deposits  contain  important  water-bearing  beds. 

WATER  BESOUBCES. 
DISTRIBUTION  AND  CHARACTER. 

The  principal  som*ces  of  domestic  water  supply  are  dug  and  bored 
wells  from  20  to  100  feet  deep.  The  waters  are  soft  and  are  of  good 
quality  if  the  wells  are  properly  ciffbed  or  cased  to  prevent  contami- 
nation from  surface  sources.  Artesian  wells  are  preferable,  how- 
ever, because  they  afford  less  opportunity  for  pollution  and  are  less 
apt  to  be  affected  by  drought. 

Artesian  wells  have  been  drilled  at  Americus,  near  Huguenin,  at 
Leslie,  old  Danville,  Plains,  and  Sumter,  and  near  Andersonville. 

Small  springs  are  fairly  numerous  in  the  northern  part  of  the  county 
and  many  of  them  are  perennial.  In  Americus  a  portion  of  the 
water  supply  is  taken  from  small  springs,  and  in  the  rural  districts 
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springs  are  used  locally  for  domestic  supplies.  The  spring  waters 
usiudlj  contain  less  mineral  matter  than  the  artesian  waters,  but 
many  of  them  are  rather  strongly  ferruginous.  The  better-known 
q>ring8  are  Magnoliai  Myrtle,  Sweetwater,  and  Providencei  the  latter 
being  the  historic  spring  of  the  Confederate  prison  at  Andersonville. 

The  waters  of  streams  and  ponds  are  used  locally  for  watering  stock 
and  for  boiler  supply. 

Artesian  water  can  be  obtained  anywhere  at  depths  of  100  to  1,000 
feet  or  more.  In  the  south  large  supplies  may  be  obtained  from  cavi- 
ties or  beds  of  sand  in  the  Vicksburg  formation  at  depths  of  250  feet 
or  less.  The  Eocene  deposits,  which  imderlie  the  Vicksburg  forma- 
tion in  the  south  and  come  to  the  siurf  ace  in  the  north,  contain  waters 
bearing  beds,  and  beneath  the  Eocene  at  still  greater  depths  the 
Cetaceous  deposits  carry  nimierous  important  water-bearing  beds. 
The  prospects  are  good  for  obtaining  flowing  wells  along  Flint  River 
at  elevations  less  than  75  feet  above  low-water  level  and  in  the  low- 
lands south  of  Americus. 

LOOAX  8UPPLIX8. 

Americus  (population  8,063,  census  of  1910). — ^At  Americus  the 
public  water  supply  is  derived  in  part  from  artesian  wells  and  in  part 
from  spring.  The  city  artesian  wells  are  four  in  nimiber  and  are 
located  on  the  north  side  of  Town  Creek  one-half  mile  north  of  the 
county  courthouse.     (See  PI.  XX,  B,  p.  240.) 

Well  No.  1  is  337  feet  deep,  and  the  water  stands  within  65  feet  of 
the  surface.  The  casing  rusted  out  and  was  recently  replaced  to  a 
depth  of  245  feet,  but  was  prevented  from  going  deeper  by  an  obstruc- 
tion. The  water  in  the  well  at  the  time  of  Mr.  Veaich's  visit  (April, 
1911)  was  turbid,  and  when  the  pumps  were  started  lai^  quanti- 
ties of  gray  lignitic  quartz  sand  were  forced  out. 

Well  No.  2  is  450 ( t)  feet  deep  and  the  water  rises  to  within  60  feet 
of  the  surface.  Originally  the  water  stood  within  16  feet  of  the  sur- 
face, but  wells  subsequently  drilled  to  about  the  same  depth  at  the 
Central  of  Georgia  Railway  station  and  at  the  fertilizer  factory  are 
believed  to  have  caused  the  static  head  to  sink  to  its  present  position. 

Well  No.  3  is  about  700  feet  deep  and  yields  a  slight  flow  above  the 
surface. 

Well  No.  4  was  drilled  in  1907  (?)  and  is  992  feet  deep,  10-inch 
casing  was  inserted  to  226  feet,  8-inch  casing  to  402  feet,  and  6-inch 
casing  to  962  feet.  The  principal  water-bearing  bed  is  between  962 
and  992  feet  and  the  water  rises  to  within  60  feet  of  the  siurface. 
From  data  and  a  few  samples  in  the  office  of  J.  B.  Ansley,  superin- 
tendent of  the  city  waterworks,  Mr.  Veatch  has  prepared  the  fol- 
lowing log: 
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Logo/  city  well  No.  4,  AmeneuM  {No.  4,  Table  74). 
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Since  the  preceding  log  was  prepared  Mr.  Stephenson  has  obtained 
from  Mr.  Ansley  a  partial  set  of  well  borings  of  well  No.  4,  on  the  basis 
of  which  the  following  partial  log  has  been  prepared: 

Partial  log  of  city  well  No,  4,  Americus  (No.  4,  Table  74). 

[Total  depth,  902  feet] 
Eocene: 

Jackson  formation  (?):  Feet 

Brown  very  sandy  clay  at GO 

Light-gray  very  coarse  sand 60-  68 

Jackson  formation: 

Gray  sandy  limestone  with  numerous  fragments  of 
shells,  chiefly  Gryphsea  sp.;  contains  also  the  bryo- 
zoan /(imonea  7mm/2aru  Lonsdale  ^ 80-106 

Small  fragments  of  slightly  glauconitic  sandy  limestone 
with  numerous  fragments  of  shells  and  some  scattered 
grains  of  quartz  sand 113-115 

Loose,  medium-grained,  sandlike  material  consisting 
chiefly  of  fragments  of  limestone  with  scattered  grains 
of  quartz  and  some  glauconite;  contains  Heteropora 
ep.  nov.» 144-147 

Mixture  of  fragments  of  sandy,  slightly  glauconitic 
limestone,  fragments  of  shells,  and  quartz  sand;  con- 
tains Heteropora  sp.  nov.^  (same  species  as  in  the  pre- 
ceding sample)  and  Lunatia  eminula  Ck)nrad  ' 141-152 

1  Identified  by  R.  8.  Baasler,  who  states  that  the  age  indicated  is  Jackson  (Eooeoe). 
*  Identified  by  T.  W.  Vaughan,  who  states  that  the  age  hidicated  is  EooeDe. 
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Eocene— Contmued.  Feet. 

CoazBe  clear  quartz  sand  with  numerous  fragments  of 

gray  sandy  limestone 152-157 

Eocene  (?): 

Not  represented  by  sample  but  probably  Eocene 157-180 

Coarse  gray  argillaceous,  micaceous,  calcareous  sand,  with 
angular  pebbles  up  to  one-quarter  of  an  inch  in  length; 

possibly  a  basal  conglomerate 180-200 

Upper  Cretaceous,  Ripley  formation  (?): 

Dark-gray  sandy,  micaceous,  calcareous  clay  with  frag- 
ments of  shells 200-225 

Upper  Cretaceous,  Ripley  formation:  ^ 

Fragments  of  hard  gray  calcareous,  fossiliferous  sandstone 
and  a  few  loose  shells  and  fragments  of  shells;  recognized 
Breidarca  sp.  Nemodon?,  0$trea  tecticosta  Gabb?,  Cardium 
sp.,  Crassatellitessp.,  Lithophagasp 225-238 

Fragments  of  gray  calcareous  sandstone  and  fragments  of 
shells;  recognized  Exogyra  sp.,  Anomia  argentaria  Morton, 
Anomia  Ztntea  Conrad 255-273 

Yellow  fine-grained  quartz  sand 273-309 

Fragments  of  hard  calcareous  sandstone  and  numerous  frag- 
ments of  shells;  recognized  Ottrea  tecticosta  Gabb  and 
Oitrea  mbspatulata  Forbes?  (young  individual) 309-313 

Mixture  of  yellow  sand,  fragments  of  hard  gray  calcareous 
sandstone,  firagments  of  dark-gray  shaly  clay,  and  frag- 
ments of  shells;  recognized  Oatrea  tecticosta  Gabb,  Exo- 
gyra sp.,  Anomia  argentaria  Morton,  Anomia  lintea  Con-  ' 
rad,  Lima  reticulata  FoThCB? 313-321 

Fine  gray  sand  containing  numerous  fragments  of  hard  gray 
calcareous  sandstone  and  a  few  fragments  of  shells;  recog- 
nized Cheilostomatous  bryozoa  (identified  by  E.  O.  Ul- 
rich),  Exogyra  sp.,  and  Anomia  argentaria  Morton 358-376 

The  city  springs  are  on  the  west  side  of  Town  Creek,  north  of  the 
city  wells  and  H  miles  north  of  the  courthouse.  They  issue  from  a 
ferruginous  quartz  sand  which  outcrops  at  the  base  of  the  hills  along 
the  edge  of  the  creek  swamp.  There  were,  originally,  several  natural 
springs  at  this  Ideality,  but  the  42  so-called  springs  now  in  use  have 
been  developed  by  sinking  shallow  holes  and  are  really  shallow  wells. 
Each  spring  is  walled  in  the  manner  of  a  cistern  or  well  and  is  covered 
by  an  iron  lid  which  is  kept  closed  and  locked  to  prevent  contamina- 
tion. The  water  (150  gallons  per  minute)  flows  by  gravity  from  the 
eprings  to  the  pumping  station  at  the  city  artesian  wells.  The 
spring  waters  are  probably  safe,  but  will  probably  be  contaminated 
if  many  more  houses  or  factories  are  built  in  the  vicinity. 

Waters  from  wells  Nos.  1  and  4  and  from  the  city  springs  were 
anatyzed  (Table  76,  analyses  1,  2,  and  3).  The  two  well  waters, 
which  are  similar  in  composition,  would  be  classed  as  hard  and,  on 
account  of  their  high  calcium  content,  are  poor  for  boiler  supply  tmless 
softened;  each  emits  a  slight  odor  of  hydrogen  sulphide.    The  spring 

1  FoBsils  id«Dtified  by  L.  W.  Stephenson  ezoq>t  as  otherwise  indicated. 
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waters  are  softer  and  contain  much  lees  mineral  matter  than  the  well 
waters. 

There  are  several  other  artesian  wells  in  the  vicinity  of  Americus. 
One,  owned  by  the  Central  of  Georgia  Railway,  located  near  the 
station  on  the  lowland  along  Town  Creek,  is  reported  to  be  480  feet 
deep.    It  flows  a  small  stream. 

A  well  was  drilled  in  1883  on  the  present  site  of  Windsor  Hotel. 
Reports  differ  as  to  its  depth;  McCallie  ^  states  that  it  was  1,725  feet 
deep  and  that  at  1 ,000  feet  water  was  encountered  which  rose  to  within 
30  feet  of  the  surface.  The  well  was  abandoned  because  it  did  not 
flow. 

A  well  on  the  public  square  is  reported  to  be  900  feet  deep  and  is 
nonflowing. 

The  log  of  a  well  (No.  11,  Table  74)  owned  by  Dr.  P.  F.  Bahnsen, 
1^  miles  south  of  Americus,  has  been  furnished  by  the  owner  as 
follows: 

Log  of  well  of  Dr.  P.  F.  Bahnsen,  H  miles  south  of  AmerieuM, 
[Authority.  J.  J.  James,  driUer.] 
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The  water-bearing  cavity  at  177  to  180  feet  is  probably  in  limestone 
of  the  Jackson  formation.  An  analysis  of  the  water  is  given  in  Table 
75  (analysis  4). 

A  well  owned  by  T.  B.  Hooks,  5  miles  southeast  of  Americus,  is 
reported  to  be  450  feet  deep.  The  water  stands  within  40  feet  of 
the  surface  and  is  said  to  be  hard;  when  exposed  to  the  atmosphere 
an  oily  scum  probably  due  to  iron  oxide  appears  on  the  surface. 
Rock  was  encoimtered  at  40  feet,  but  the  principal  water  supply  is 
said  to  come  from  sand  at  a  depth  of  340  feet.  The  water  is  pumped 
by  means  of  a  gasoline  engine  and  supplies  a  plantation. 

McCallie  *  gives  the  following  additional  well  data: 

In  addition  to  the  weUs  above  described  there  are  two  weUs  near  the  city  limits 
of  AmmciiB,  one  of  which  is  owned  by  Mr.  E.  C.  Speer  and  located  1}  miles  north 
of  Americus.  This  well  is  4  inches  in  diameter  and  212  feet  deep.  The  water, 
which  is  said  to  be  apparently  inexhaustible,  rises  to  within  102  feet  of  the  sar- 
foce  and  is  used  for  drinking  purposes,  also  to  supply  a  ginnery  and  a  sawmill. 
The  other  well,  owned  by  Messrs.  Perry  &  Brown,  is  2\  miles  southeast  of  Americus. 

1  Georgia  0«ol.  Survey  Bulh  15,  p.  166, 1908. 
s  Idem,  pp.  168, 169. 
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Itifl  284  feet  deep  and  4  inches  in  disuneter.  The  water  rieee  to  within  100  feet  of  the 
Borface.  Both  the  Speer  well  and  the  Perry  &  Brown  well  are  located  on  elevated 
ground,  which  accounts  for  the  low  static  head  of  the  water.  Hard  rock  is  reported  in 
^  Perry  &  Brown  well  at  270  feet.  Above  the  rock  occur  sands,  clays,  and  marls. 
The  principal  water  supply  is  said  to  come  from  a  cavity  2  or  3  feet  deep  in  the  rock  at 
the  bottom  of  the  well.  A  second  water-bearing  stratum  is  reported  at  100  feet,  but 
this  is  cased  off,  and  the  only  water  used  is  from  the  first-mentioned  stratum.  The 
water,  which  is  elevated  by  the  means  of  a  deep-well  pump,  operated  by  a  windmill, 
is  used  for  general  &um  purposes.    It  is  said  to  contain  iron  and  sulphur. 

Plains  (population  400,  census  of  1910). — ^The  town  of  Plains  has 
no  water-supply  system  but  owns  a  deep  well  from  which  a  part  of 
the  inhabitants  obtain  their  domestic  water  supply.  The  well, 
drilled  in  1910,  is  near  the  Seaboard  Air  Line  Railway  station  and 
is  244  feet  deep  and  3  inches  in  diameter.  The  water,  which  is  hard 
and  ferruginous,  is  said  to  come  from  a  cavity  at  243  feet  and  rises  to 
within  85  feet  of  the  surface;  it  is  lowered  10  feet  by  pumping  10 
gallons  per  minute.    T.  J.  James  furnishes  the  following  log  of 

the  well: 

Log  of  the  town  well  at  Plains. 
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Eight  wells  in  and  near  the  town  range  in  depth  from  244  to  280  feet 

A  well  owned  by  J.  D.  Clark  and  T.  J.  Spann  is  265  feet  deep  and 

is  cased  to  a  deptli  of  150  feet;  the  water  probably  comes  from  the 

upper  part  of  tiie  Midway  formation.     (See  analysis  5,  Table  75.) 

The  following  is  an  approximate  log: 

Log  of  well  of  J.  D.  Clark  and  T.  J.  Spann^  Plains. 
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Magnolia  Spring. — Magnolia  Spring,  which  has  a  local  reputation, 
is  about  3  J  miles  north  of  Plains.  The  yield  has  not  been  accurately 
measured  but  is,  perhaps,  30  or  35  gallons  per  minute.  The  water 
issues  from  a  gray  argillaceous,  micaceous,  slightly  calcareous  sand 
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(Wilcox),  containing  iron  sulphide  and  bits  of  Hgnitic  matter,  whicli 
outcrops  in  a  small  yalley  near  the  head  of  a  small  creek.  The  water 
is  slightly  sulphurous  and  is  rather  hard  and  high  in  iron;  it  is, 
however,  a  wholesome  drinking  water.     (See  analysis  6,  Table  75.) 

Sumter. — ^A  well  owned  by  H.  J.  Webb,  one-half  mile  south  of 
Sumter,  is  308  feet  deep.  The  principal  water-bearing  bed  is  reported 
to  be  at  the  bottom,  and  the  water  stands  within  26  feet  of  the  surface. 
The  water  is  described  as  clear  ''with  a  little  sulphur,"  and  is  used 
for  general  domestic  and  farm  purposes. 

Huguenin. — ^Wells  at  Huguenin  are  described  by  McCaUie  *  as 
follows: 

The  Huguenin  wells,  located  on  the  Huguenin  plantation  near  Flint  River,  in  the 
extreme  aoutheastem  part  of  Sumter  County,  are  several  in  number,  but  only  one 
fumiBhes  a  flow.  Mr.  J.  M.  Johnson,  of  Macon,  Ga.,  the  present  owner  of  the  Huguenin 
plantation,  states  that  the  flowing  weU  on  his  property  is  located  at  Huguenin  statioii, 
1  mile  west  of  Flint  River.  This  well  is  4  inches  in  diameter  and  167  feet  deep;  it 
flows  10  gallons  a  minute .  Mr.  Johnson  reports  six  or  seven  other  wells  on  the  property 
varying  from  75  to  220  foet  in  depth,  but  they  are  all  located  on  high  ground  and  are 
nonflowing. 

Andersonvitte. — A  weD  near  Andersonville  is  described  by  McCaUie  * 
as  follows: 

The  Andersonville  well,  which  is  located  on  A.  F.  Hodges's  farm,  near  Andereon- 
ville,  is  244  feet  deep  and  3  inches  in  diameter.  The  water  rises  to  within  132  feet  of 
the  Bur&u^.  The  well  is  cased  to  a  depth  of  200  feet  and  is  supplied  with  a  deep-well 
pump,  operated  by  a  windmill.  The  water,  which  is  said  to  be  wholesome,  is  used  for 
general  domestic  and  form  purposes.  Mr.  Hodges  was  unable  to  give  a  complete  rec- 
ord of  the  well,  but  he  states  that  a  thick  bed  of  kaolin  was  penetrated  at  a  depth  of 
perhaps  100  feet  from  the  surfoce. 

A  spring  of  both  historic  and  scientific  interest  is  located  at  the 
site  of  Andersonville  prison.  It  illustrates  one  of  the  ways  in  which 
springs  originate,  for  it  was  formed  during  the  Civil  War,  while  the 
prison  was  in  use,  by  a  heavy  rain  which  washed  a  guUy  on  one  of  the 
slopes  within  the  stockade  deep  enough  to  intersect  a  water-bearing 
stratum. 

Old  Danville. — ^The  well  near  Old  Danville  is  described  by  McCaUie  * 
as  follows: 

Mr.  0.  S.  S.  Home's  well,  located  near  Old  Danville,  was  completed  in  1900.  The 
well  is  3  inches  in  diameter  and  355  feet  deep.  The  water,  which  rises  to  within  90 
feet  of  the  surface,  is  said  to  come  from  a  porous  rock,  first  struck  at  about  300  feet. 
The  static  head  of  the  water  is  lowered  by  long-continued  pumping.  The  well  ia 
ca^  to  hard  rock  at  114  feet. 

Leslie. — ^Wells  at  LesUe  are  described  by  McCallie  *  as  follows: 

Leslie  has  several  bored  wells,  varying  from  100  to  125  feet  in  depth.  These  wells 
are  all  smaU  and  are  reported  to  have  struck  hard  rock  at  50  feet.    The  water  risee  to 

1  O«orgia  GeoL  Sonrey  BnU.  15,  p.  16»,  1908.  tldflm,  p.  170. 
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pabtB  varying  from  14  to  40  feet  from  the  surface,  depending  upon  the  location  of  the 
veQ.  Long  pumping  is  said  to  lower  the  static  head  of  the  water.  The  waier-bearing 
fl^atom  is  sand  which  occurs  near  the  bottom  of  the  well. 


Table  74,— WelU  in  SumUr  CourUy. 


No. 

Locatioo. 

Owner. 

Driller. 

Authority. 

Date 

com- 

pleted. 

proxi- 
mate 
eleva- 

tioo 
above 

sea 
level. 

1 

AmerieiB,  No.  1 

( 

aty 

OttoVeatoh 

Feet. 
360 

3 
3 

Amflrioi]8;No.S 
AiiMrieiB,No.a 
Am«ri4*»"  ^'^  ^ 

L 

?^di..:.:...:.:.:: 

-do 

do 

do 

^^' 

360 
360 

4 



do 

do 

1907? 
1883 

360 

It 

Amerie 

Amaris 

sqnai 

Amerie 

OS 



WindmrHotAl 

8.  W.  MoCftlllea-- 

360 

A 

08  (public 
nj. , ,  , , 

( 
t 

aty 

L.  0.  Omncil. 
8.  W.  MoOallii 
do 

360 

7 

^HltrAl     of     OMWViA 

j« .. 

348 

R 

nil.     11    mibM 

E.  C.  8p< 
Perry*] 
T.  B.  Ho 
Peter  F. 
A.  F.  Ho 

Mr -  -  - 

9 

northoL 

southeast  of. 
Americos,    5    miles 

southeast  oL 
Americas,    1}   miles 

south  of. 
AndenonvIUe  (near). 
Hugueoin.  1  mile 

west  of  I^lint  River. 
L«lie..-      

Brown. . 

do 

10 

oks 

Wm.  Brewer.... 

J.  J.  James,  Sum- 
ter. 

T.B. Hooks 

1907 
1912 

11 

Bahnsen... 
dns 

Ovmur 

It 

8.  W.  McCalliea.. 

304 

LI 

J.  M.  Johnson 
Mayor 

a 

14 

1ft 

Old  Di 

Riva 

Plains. 

do 

AfimtfV 

mviUe  (Flint 
f). 

C-  8.  8.  HflnM 

8.W.Mo(}alllea.. 
T  J.  James 

1900 
1910 

1ft 

1 
J 

rowB. .. 



17 

.  D.  Clark  and  T.  J. 

18 

.  ImlliiMinth 

8pami. 
H.jTwe 

bb 

M.  N.  Brewer, 
Dawson. 

H.J.Webb 

1906 

T^" 

Depth. 

Diam- 
eter. 

Depth 

to 
prin- 

Other 
water- 
bearing 

beds7 

Leyel 
of 

water 
below 
surteoe. 

Yield  per 
minute. 

How  obtained. 

No. 

Flow. 

Pump. 

QuaUty. 

1 

337 
450r 

1,725 
WW 
480 
212 

284 

450 
180 

944 

167 
IflO 
366 
244 

IndM, 

Feet. 

Fea. 

Feet. 
65 

60 

Oatte. 

Galla. 

See  Table  75,  anal- 

t 

Sl^lyhard. 

8 

FUy 

ws 

Hsrd. ' 

4 

10 

4 

962-002 
1,000 

(*) 

60 
30 

Hard:  see  Table  75, 

fi 

analysis  2. 

5 

7 

Flo 

ws 

8 

4 
4 

4 
5 

3 

4 

102 
100 

40 
80 

132 

9 

284 

340 
177-180 

100 
"46^* 

Windmm,    deep- 
well  pump. 
Gasoline  engine... 
Electric  motor — 

Windmill,    deeo- 

10 

phurous. 
Hard. 

11 

See  Table  75,  anal- 

1? 

ysis  4. 

13 

10 

io' 

w 
Flo 
For 
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wrs 

14 

15 
90 
85 

OBDumn 

Hard.  SoTeralwells. 

15 

3 
3 

300-355 
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""m 

240-266 

Ift 

10 

Gasoline    engine, 
deep-well  pump. 

Hard,  ferruginous. 

17 

See  Table  75,  analy- 
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Table  74. — Wells  in  Sumter  County— Continued. 


Na 

Uae. 

Principal  water  bed. 

Remarks. 

Geologic  horizon. 

Character. 

1 

Municipal  sapply- 
do 

Ripley  formation.. 

Cased  to  M6  l^et. 

a 

Ripley  formatlonT 
Upper  Cretaceous. 
Qrelaoeous 

3 

do 

4 

do 

to  402  feet;  0-faioh  casfaig  to  W21wL 

A 

A 

Cretaceous? 

7 

Boflefs  of  locomo- 
tives. 
DomflBtio,    boiler 

Domesuo 

Ripley  formation.. 

8 

Cavity  in  rook.... 

Sand 

Cavity  betow  rock. 

9 

Eocene  or  Ripley 

formation. 
do 

10 

do 

Cost  Of  wen,  $480. 

6-inch  casing  to  136  feat.    Seek)g,p.SQ6. 
3-inch  casing  to  200  feet 
Abo  6  or  7  nonflowing  welb  76  to  230 
feetde^. 

11 
13 

Drinking 

Domestte  and  farm 

Jackson  formation? 
Ripley  formation? 
Eocene 

13 

14 

Domestic,  manu- 

iBCturlng. 
Domestic  . 

Vicksburg  forma- 

mation? 
Eocene? 

Sand 

1A 

Porous  rook 

OavitT  with  some 
Thin  layer  of  rock. 

Water  towered  by  pumping;  3-Jndi  on- 

ing  to  114  feet. 
Cost  of  weU,  $268;  3.inch  casfaig  to  185 

feet.    8eek)g,p.807.    ^^ 

10 
17 

do 

Midway  forma- 

tk>n? 
do 

18 

Domeatio 

Eocene? 

3-inch  casing  to  286  feet.    CostofweD, 

Table  75. — Analyses  o/ underground  waters  from  Sumter  Ckmnty, 
[  Parts  per  million.] 


No. 


Date  of 
collection. 


Source. 


Location. 


Principal  water- 
bearing stratum. 


Depth. 


Analyst. 


Apr.  19.1911 

.....do 

....do 


Dee.  16,1912 
Apr.  30,1911 

....do 


City  well  No.  1.. 

City  well  No.  4.. 

Springs  (part  of 
municipal  sup- 
ell  of  Peter  F. 
Bahnsen. 

WeU  of  J.  D. 
Clark  and  T.  J. 
Spann. 

Magnolia  Spring. 


Americus 

....do 

....do 

Americus.  1)  miles 

south  01. 
Plains 


Plains.   3i   miles 
north  of. 


Ripley  forma- 
tion. 

Cretaceous 

Jackson  forma- 
Uon7 


Feet. 
337 


962-«92 


.do- 


Midway  forma- 
tion? 

Wikx>x    forma- 
tion. 


177-180 
340-366 


Edgai  Bveiliait. 

Do. 
Do. 


Do. 
Do. 

Do. 


I- 

Is 


|8 


f 


Remarks. 


0.4 
1.0 
.6 
10 
3.0 
4.6 


46 
49 
2.0 
32 
34 
46 


2.0 
5.0 
1.0 
9.0 
3.0 
5.0 


5.0 
10 

5.0 
16 

8.0 

6.4 


0.0 
2.0 
.0 
.0 
.0 
.0 


171 
171 
17 
176 
134 
171 


Tr. 

12 
Tr. 

13 
6.0 
10 


Tr. 
0.3 
Tr. 
.0 
1.5 
1.0 


3.6 

170 

3.0 

200 

3.0 

50 

4.0 

200 

3.5 

179 

2.5 

212 

Weill,  Table  74. 
WeU  4,  Table  74. 

WeU  11,  Table  74. 
WeU  17,  Table  74. 
See  pp.  897-398. 
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TALBOT  OOUNTY. 
GENEBAL  FEATURES. 

Talbot  County  is  in  the  western  part  of  (xeorgia  on  the  border 
between  the  Piedmont  Plateau  and  the  Gulf  Coastal  Plain.  Its  area 
is  312  square  miles  and  its  population  (census  of  1910)  is  11,696. 
Agriculture  is  the  chief  industry. 

'       TOPOGRAPHY. 

A  small  tract  in  the  southern  part  of  the  county,  less  than  one- 
fourth  of  the  total  area,  is  included  within  the  physiographic  division 
known  as  the  fall-line  hills.  The  remainder  lies  within  the  Piedmont 
Plateau. 

The  Coastal  Plain  area  is  hilly  and  the  hills  are  more  or  less  smoothly 
rounded  in  outline  with  a  probable  maximum  topographic  reUef  of 
300  to  350  feet.  The  existing  topography  has  resulted  from  the 
dissection  of  the  northernmost  border  of  the  Coastal  Plain  upland. 
Much  of  the  surface  is  blanketed  with  loose  gray  residual  or  slightly 
wind-shifted  or  torrent-shifted  sand.  Drainage  is  through  the  head- 
water streams  of  Upatoi  Creek,  a  tributary  of  Chattahoochee  River, 
and  the  headwater  streams  of  Whitewater  Creek,  a  tributary  of 
Flint  River. 

GEOLOGY. 

Lower  Cretaceous  deposits  are  the  only  sediments  of  the  Coastal 
Plain  represented.  They  appear  in  a  belt  of  coimtry  3  to  6  miles 
wide  along  the  southern  border  of  the  coimty  and  consist  of  irregu- 
larly bedded  coarse  arkosic  sands,  with  subordinate  lenses  of  light- 
colored  massive  clajrs.  They  rest  upon  the  southward-sloping  surface 
of  crystalline  basement  rocks  and  attain  an  estimated  thickness  of 
300  or  400  feet.     (See  PI.  Ill,  p.  52.) 

In  texture,  composition,  and  structure  the  Lower  Cretaceous  deposits 
are  admirably  suited  to  carry  waters  of  excellent  quahty,  though 
they  probably  contain  them  in  only  moderate  quantities. 

WATER  RESOURCES. 

In  the  Coastal  Plain  area  nearly  all  water  for  domestic  use  is 
obtained  from  dug  wells,  which  so  far  as  reported  do  not  exceed  70 
feet  in  depth,  and  from  small  springs.  The  source  of  the  water  is  the 
Lower  Cretaceous  deposits. 

The  waters  from  most  wells  and  springs  are  soft  and  contain  only 
small  amoimts  of  dissolved  mineral  matter.    Locally  they  are  more  or 
less  ferruginous  and  sulphurous. 
38418'— wsP  341—15 26 
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The  log  of  a  well  one-half  nule  east  of  Geneva,  the  Uthology  of  which 
is  furnished  by  the  owner,  J.  F.  Downs,  shows  50  feet  of  hard  red 
gravel  with  some  "chalk''  (white  clay)  and  some  sand,  water  bearing 
in  lower  5  feet. 

Small  headwater  streams  furnish  an  abxmdance  of  excellent  water 
for  stock  and  for  steam  production. 

In  the  southern  part  of  the  coimty  moderate  quantities  of  soft 
water  are  obtainable  at  depths  of  100  to  300  feet  from  beds  of  sand 
in  the  Lower  Cretaceous  deposits. 

TATTNALL  OOUNTY. 
GENERAL  FEATURES. 

Tattnall  Coimty  is  in  the  southeastern  part  of  the  Coastal  Plain 
of  Georgia,  its  southeastern  boimdary  being  about  50  miles  from  the 
Atlantic  coast.  Its  area  is  642  square  miles  and  its  population  is 
18,569  (census  of  1910).  Agriculture  and  the  production  of  lumber 
and  naval  stores  are  the  chief  industries. 

TOPOGRAPHY. 

The  surface  of  the  upland  is  rolling  to  hilly  in  the  north  and  gently 
rolling  to  nearly  level  in  the  south.  Its  elevation  above  sea  level 
is  estimated  to  be  175  to  250  feet.  Altamaha  River,  which  forms 
the  southwestern  boxmdary,  has  cut  its  gradient  down  to  less  than 
75  feet  above  sea  level  and  is  bordered  by  two  relatively  narrow 
Pleistocene  terrace  plains,  one  lying  10  to  15  feet  and  the  other  40  to 
50  feet  above  low-water  level. 

The  small  streams  which  drain  the  coimty  flow  sluggishly  through 
shallow  valleys  and  in  many  places  are  bordered  by  swamps.  In 
the  south  cypress  ponds,  gum  ponds,  and  bays  are  conoimon. 

GEOLOGY. 

The  Alimi  Bluff  formation  (of  Oligocene  age),  which  consists  of  100 
feet  or  more  of  sands  and  bluish  or  whitish  clays,  locally  indurated, 
outcrops  in  the  valleys  of  Altamaha  and  Ohoopee  rivers,  and  underlies 
the  remainder  of  the  coimty  beneath  undifferentiated  younger 
deposits. 

The  Alum  Bluff  formation  is  overlain  by  100  or  150  feet  of  irr^u- 
larly  bedded,  locally  indurated  coarse  sands  with  sandy  clays,  which 
are  mapped  as  of  undifferentiated  Oligocene  to  Pleistocene  age. 
These  surficial  materials  are  the  source  of  the  water  obtained  in  shal- 
low wells. 
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Pleistocene  terrace  deposits  have  been  laid  down  in  small  areas 
along  Altamaha  River. 

The  Alum  Bluff  formation  is  underlain  by  the  Vicksburg  forma- 
tion, ^diich  contains  water-bearing  beds.  At  daxton,  according  to 
a  set  of  borings  obtained  from  a  well  owned  by  N.  H.  Thaggard  (see 
p.  404),  limestones,  in  part  water  bearing,  were  encountered  between 
die  depths  365  and  550  feet.  Fossil  Bryozoa  were  obtained  from  the 
borings,  which  E.  S.  Bassler  says  are  related  to  the  bryozoan  fauna 
obtained  from  upper  Jackson  (Eocene)  strata  at  Wilmington,  N.  C, 
but  may  indicate  either  the  Jackson  or  Vicksburg  age  of  the  con- 
taining strata.  On  the  evidence  of  the  contained  Nummulites,  T.  W. 
Vau^ian  correlates  this  portion  of  the  section  with  the  Vicksburg 
fonnation. 

The  Vicksburg  formation  is  imderlain  by  imdifferentiated  deposits 
of  Eocene  and  Cretaceous  age,  which  at  an  unknown  depth,  perhaps 
2,500  feet  or  more,  are  believed  to  rest  upon  a  basement  of  ancient 
crystalline  rocks. 

Both  the  Eocene  and  Cretaceous  deposits  contain  important 
water-bearing  beds. 

WATEB  BESOUBCES. 
DISTRIBUTION  AND  CHARACTER. 

Dug  and  driven  wells  15  to  30  feet  deep  are  the  chief  sources  of 
domestic  water  supply.  These  wells  yield  soft  waters,  which  if  prop- 
erly protected  from  surface  pollution  are  wholesome.  Artesian  weQs 
have  been  drilled  at  ReidsviUe,  daxton,  Collins,  Hagan,  and  Manas- 
sas. Small  seepage  springs  are  numerous  but  imimportant.  The 
water  of  streams  is  used  for  stock,  for  the  boilers  of  railway  locomo- 
tives, and  for  steam  production  at  sawmills. 

Artesian  water  can  be  obtained  anywhere  in  the  coimty  at  depths 
of  100  to  1,500  feet  or  more.  At  most  places  supplies  sufficient  for 
general  domestic  purposes  can  be  obtained  from  the  Alum  Bluff 
formation  at  depths  less  than  200  feet  and  are  apt  to  be  softer  than 
those  from  the  underlying  Tertiary  limestones.  Flowing  wells  can 
probably  be  obtained  in  the  valleys  of  the  larger  streams. 

LOCAL  SUPPLIBS. 

ReidsviUe  (population  454,  census  of  1910). — ^The  town  of  Reids- 
viUe owns  a  public  waternaupply  system  which  obtains  water  from 
an  artesian  well  275  feet  deep.  The  well  is  6  inches  in  diameter 
and  yields  40  gallons  per  minute  by  pumping.  The  water,  which 
is  probably  derived  from  the  Alum  Bluff  formation,  rises  to  Within 
60  feet  of  the  siuface. 

A  sample  from  this  well,  lK)llected  February  14,  1913,  was  analyzed 
by  Edgar  Everhart  as  follows; 
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Anafysii  o/waUrfrom  the  fUS-Jooi  town  well  at  ReidivilU. 

Puts  pcrmlUloiL 

Smca(8iO,) 72 

Iron(Fe) 6.0 

Calcium  (Ca) 13 

Magnesium  (Mg) 7. 0 

Sodium  and  potassium  (Na+K) 12 

Carbonate  radicle  (CO,) 0 

Bicarbonate  radicle  (HCO,) 86 

Sulphate  radicle  (SO4) 11 

Nitrate  radicle  (NO,) Trace. 

Chlorine  (CI) 4.0 

Total  dissolved  solids 165 

Claxton  (population  1,008,  census  of  1910). — At  Claxton  water  for 

domestic  use  is  obtained  chiefly  from  shallow  dug  and  bored  weUs. 

The  following  log  of  an  artesian  well  owned  by  N.  H.  Thaggard, 

completed  in  1905,  has  been  adapted  from  a  published  log  by  FuUer 

and  Sanford.' 

Log  o/weU  of  N.  H.  Thaggcard,  ClaxUm. 

\BumplM  noeived  from  the  Hu^es  Specialty  Well  Drffling  Co.,  Charleston,  8.  C;  United  States  GeoloKioal 

Survey  weU  No.  580.] 


Thidc- 


Depth. 


Orange  and  red  pebbly  sand  with  femiginoos  nodules. . . 

Stiff  red  clay 

Fine  white  sand,  water  bearing,  with  a  little  white  clay . 

Soft'' shell  fionnatlon" 

Brownish-grav  sandy  marl 

Stiff  blue  marl 

Tough  gray  rock 

Gray  sandy  marl  (probably  gray  sandy  day) 

Very  hard  gray  rock 

Soft  blue  marl. 


Very  hard  rock. 

Tough  marl 

Very  hard  rock 

Brownish-gray  sandy  marl 

Hard  white  rock 

Fine  white  sand 

Hard  brownish  limestone:  contains  Nummulites  sp.  (numerous),  Orbitoides  sp.  (cf.  O. 

sU0ata)f9nd  Orbitoides  sp 

Hard  brownish-gray  marl 

Hard  gray  rock 

Marl  and  rock. 

Hard  rock. 


Soft  "shell  formation ";  contains  Nummulites  and  Orbitoides;  water  bearing. 

Hard  brownish  limestone  and  dark-gray  shale:  contains  Nummulites  and  Orbitoides — 
Brownish  limestone  with  soft  layers:  contains  Nummulites  and  Orbitoides;  waterbearing. 


Feet. 

FM, 

3 

3 

7 

10 

50 

60 

10 

70 

50 

120 

25 

146 

10 

156 

ao 

ITS 

5 

180 

40 

220 

5 

225 

25 

250 

20 

270 

40 

310 

40 

350 

15 

366 

5 

370 

10 

380 

20 

400 

52 

452 

8 

460 

45 

506 

5 

510 

30.5 

546.5 

Diameter  of  well,  8  inches;  length  of  casing,  452  feet- water  stands  80  feet  below  snrCaoe.  WeU  yields 
3  gallons  per  minute  for  each  foot;  head  Is  depressed.  Present  yield,  100  gallons  per  minute.  Tempeia- 
ture,  75»  F. 

The  well  penetrates  the  late  Oligocene  ( ?)  beds  and  the  Alum  Bluff 
and  Vicksburg  formations.  A  partial  set  of  borings,  on  file  in  the 
oflBce  of  the  United  States  Geological  Survey  (well  No.  589),  show 
that  the  well  reached  a  depth  of  550  instead  of  546.5  feet.  From 
borings  in  this  set  between  365  and  550  feet  specimens  of  fossil 
Bryozoa  were  obtained,  which  R.  S.  Bassler  says  are  related  to  ihe 

1  Fuller,  M.  L.,  and  Sanford,  Sanmel,  Record  of  deep-well  drilling  for  1905:  U.  S.  Geol.  Survey  BolL 
208,  pp.  201, 202, 1906. 
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biyozoan  fauna  of  Jackson  age  obtained  from  limestones  at  Wilming- 
ton, N.  C.y  but  may  indicate  either  the  Jackson  or  Vicksburg  age  of 
the  containing  strata.  The  specimens  of  Nummulites  and  Orbitoides 
indicated  in  the  log  were  identified  by  J.  A.  Cushman.  According 
to  T.  W.  Vaughan,  the  presence  of  Nummulites  probably  indicates 
the  Vicksburg  age  of  the  strata  between  365  and  550  feet. 

Collins  (population  327,  census  of  1910). — ^At  Ck)llins  water  is 
obtained  chiefly  from  shallow  dug  and  driven  wells.  Two  artesian 
welb  have  been  reported,  one  180  and  the  other  800  feet  deep.  In 
the  800-foot  well,  according  to  McCallie,^  the  water  rises  to  within  142 
feet  of  the  surface  and  is  reported  to  come  from  a  water-bearing 
stratum  near  the  bottom  of  the  well. 

The  following  log  of  the  180-foot  well,  which  is  owned  by  the  Pine 
Product  Co.,  has  been  prepared  from  a  set  of  well  borings  on  file  in  the 
oflSce  of  the  United  States  Geological  Siu^ey  (well  No.  213) : 

Log  of  well  of  the  Pine  Product  Co.,  Collins. 
(8«npl«8  s«nt  by  W.  F.  HamiltoD.] 


Thiok- 


Deptb. 


Dii^  poipUah,  rather  ooarae  anrfllaoeoiis  sand 

I4ht4>rofm,ntherooanearguliioeoassimd 

Ptak-tintad  ooane  areOlaoeoiis  sand,  sUxhtlv  indurated 


Lightered  ooent,  slightly  ar^llaoeousysughtiy  induratad  sand 

Pnk-tintadooarae  loose  sand 

Ught-crayooarae  loose  sand 

Cliimks  of  gray  and  pink-tinted  ooarse  argiUaoeous,  slightly  indurated  sand . 


Udit-cray  ooarse  loose  sand . 
WDite  sandy  olay  or  kaolin.. 
White  day  or  kaolin 


Feet, 

Feet. 

2 

2 

12 

14 

22 

36 

0 

42 

18 

60 

36 

06 

10 

111 

22 

133 

17 

160 

80 

180 

The  well  penetrates  late  Oligocene?  beds  and  a  portion  of  the 
Alum  Bhiff  formation. 

Other  localities. — McCallie'  gives  the  following  data  on  wells  at 
Hagan  and  Manassas: 

The  Hagan  well,  put  down  by  the  Perkins  Lumber  Co.  in  1900,  is  3  inches  in  diameter 
and  447  feet  deep.  The  water  rises  to  within  60  feet  of  the  sur&ice.  Water-bearing 
Btrata  are  reported  at  230  and  447  feet.    The  following  is  a  partial  section  of  the  well: 

[Log  of  well  of  Perkins  Lumber  Co.,  at  Hagan.] 

Feet. 

Grayish  sand 0-20 

Reddish  sandstone 20-28 

White  pipe  clay  and  sand 28-120 

Blue  marl  and  sand 120-230 

The  Mfty^<>^i«m  well,  owned  by  Mrs.  M.  F.  Cummings,  was  completed  in  1895,  at  a 
cost  of  $450.  It  b  6  inches  in  diameter  and  480  feet  deep.  The  water  rises  to  within 
109  feet  of  the  sur&tce.  Three  or  four  water-bearing  strata  are  reported,  the  main 
supply  of  water  coming  from  near  the  bottom  of  the  well. 

1  Qeocgia  Qeol.  Survey  BuU.  16,  p.  170, 1006.  *  Idem,  p.  171. 
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Tablb  76.— fftfZZt  in  Tattnall  County. 


No. 


Driller. 


Aathority. 


daztoD... 

CoUIns.... 

do...- 

Hagmn.... 
MsoaBSM.. 
RaidsviUe 


N.H.Tliaggaitl..... 

PiDeProdootCo.... 

Town 

Pflrkins  Lumber  Co , 
M.  F,  Cnnmiiiigs. . . . 
Town. 


Holies  Specialty  Well  DriUing 

Co.,  Charleston,  8.  C. 
B.Z.Mathews 


Drillers^ 

W.  F.  Hamilton. 
8.  W.  MoCalUa.* 

Do. 

Do. 
H.  H.  Elders,  mayor. 


No. 


Date 
com- 
pleted. 


prcud- 
mate 
eleva- 

tioo 
above 

sea 
level. 


Depth. 


Diameter. 


Depth 
to  prin- 
cipal 
water- 
bearing 
bed7 


Depth 
toother 
water- 
bearing 


Level 
of  water 

below 
sorllMe. 


Yield 
permln> 

uteby 
pomplng. 


How  obtained. 


ig06 
ig06 


Fm. 


1900 
1805 
1900 


217 


Feet. 

180 
800 
447 
480 

375 


IndU9. 


Feet. 
400-506 


Feet. 
510.646} 


Feet. 
80 


Ooflt. 
100 


480 
275 


230,447 


142 
60 

100 
60 


8team-eDgine  air4fft 
pomp. 


No. 


Use. 


Principal  water  bed. 


Geologic  horison. 


Character. 


Remarks. 


Municipal  supply. 


Vieksborg  forma- 
tion. 

Alum  Bluff  forma- 
tion. 

Eooene7 

Vicksburg  forma- 
tion. 

....do 

Alum  Bluff  forma- 
Uon. 


8hellmarl.. 


The  depth  aooording  to  well  bortnsa  at 
U.  8.  Qeol.  Survey  (No.  689)  ls'660 
feet.    Bee  log,  p.  404. 

See  log,  p.  406. 


Da 


Cost  of  weU,  8500;  o:  pump,  $300. 
analysis,  p.  404. 


•  U.  8.  Qeol.  Survey  BuU.  208.  pp.  201, 202, 1 
b  Qdbrgia  Geol.  Survey  BuU.  15,  pp.  1?[K-171, 

TAYLOR  OOTTNTY 


1006. 
1908. 


GENERAL  FEATURES. 


Taylor  County  is  in  the  west-central  part  of  Georgia  on  the  border 
between  the  Piedmont  Plateau  and  the  Gulf  Coastal  Plain.  Its  area 
is  343  square  miles  and  its  population  (census  of  1910}  is  10,839. 
The  chief  industry  is  agriculture. 


TOPOGRAPHY. 


The  northern  part  of  the  county,  embracing  somewhat  less  than 
half  the  total  area,  is  included  in  the  Piedmont  Plateau,  and  the 
remainder,  from  a  few  miles  north  of  the  Central  of  Georgia  Railway 
southward,  lies  within  the  Coastal  Plain. 
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The  county  is  drained  by  Flint  River  through  its  tributaries,  White 
Water,  Patsiliga,  and  smaller  creeks.  The  surface  of  the  Coastal 
Plain  is  hilly,  the  existing  topography  having  resulted  from  the  dis- 
section of  an  upland  plain.  The  maximum  topographic  relief  is 
probably  between  325  and  350  feet.  The  area  forms  a  part  of  the 
physiographic  division  known  as  the  fall-line  hills.  In  general,  the 
hills  have  roimded  outlines,  and  their  tops  and  slopes  are  blanketed 
by  a  nearly  universal  covering  of  residual  though  more  or  less  wind- 
shifted  or  torrent-shifted  sand. 

GEOLOGY. 

The  surface  of  the  crystalline  rocks  which  outcrop  in  the  Piedmont 
Plateau  area  slopes  southward  beneath  the  deposits  of  the  Coastal 
Plain.  The  latter  deposits  are  all  of  Cretaceous  age.  Lower  Creta- 
ceous deposits,  which  consist  of  500  or  600  feet  of  coarse,  irregularly 
bedded  arkosic  sands  with  subordinate  lenses  of  lightrcolored 
massive  clays,  rest  upon  the  crystalline  rocks,  and  appelb*  at  the  sur- 
face in  a  belt  several  miles  wide  extending  east  and  west  through 
the  center  of  the  county.  These  are  unconformably  overlain  by 
Upper  Cretaceous  sands  and  clays  of  shallow-water  origin,  which 
appear  at  the  surface  over  the  remainder  of  the  county  south  of  the 
belt  of  outcrop  of  the  Lower  Cretaceous  deposits.  The  Upper  Cre- 
taceous strata  belong  to  the  Ripley  formation  and  chiefly  to  the 
Cusseta  sand  meihber  of  that  formation.  In  the  western  part  of  the 
county  it  is  believed  that  representatives  of  the  Eutaw  formation  of 
the  Upper  Cretaceous  intervene  between  the  Lower  Cretaceous 
deposits  and  the  Cusseta  sand,  but  these  have  not  been  accurately 
differentiated.  The  combined  thickness  of  the  Upper  Cretaceous 
sediments  within  the  county  is  probably  500  or  600  feet.  (See 
PI.  m,  p.  52.) 

WATEB   RESOURCES. 
DISTRIBUTION  AND   CHARACTER. 

In  the  Coastal  Plain  section  water  for  domestic  purpo'seS  is  obtained 
chiefly  from  dug  wells  15  to  160  feet  deep  and  from  springs.  The 
waters  are  generally  of  good  quality  except  where  contaminated 
from  local  surface  sources.  The  wells  tap  water-bearing  beds  in 
strata  of  Lower  Cretaceous  or  Upper  Cretaceous  age. 

The  springs  are  usually  small  but  where  conveniently  located 
afford  waters  of  satisfactory  quality  for  domestic  purposes.  The 
largest  spring  reported,  which  yields  28  gallons  per  minute,  is  a  mile 
north  of  Reynolds  and  is  owned  by  G.  T.  RuflBn,  of  Reynolds.  The 
water  has  been  piped  to  Reynolds  and  is  used  in  boilers  by  several 
small  factories  and  by  a  few  families. 
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Spring  waters  are  utilized  for  steam  production  at  a  few  small  saw- 
mills and  gristmills.  At  several  sawmills  the  combined  flow  from 
several  closely  adjoining  springs  is  used  to  operate  small  water-power 
plants. 

Small  creeks  and  headwater  branches  afford  abundant  supplies  of 
excellent  water  for  stock  and  for  steam  production. 

The  Cretaceous  beds  outcropping  in  the  southern  part  of  the 
county,  which  include  representatives  of  both  the  Lower  and  Upper 
Cretaceous,  are  favorable  physically  to  the  retention  of  large  quan- 
tities of  water.  Prospects  for  obtaining  artesian  water  supplies  from 
these  sources  at  reasonable  depths  are  good  at  all  points  south  of  the 
Central  of  Georgia  Railway. 

It  may  be  possible  to  obtain  flowing  wells  at  the  lowest  levels  of 
the  valleys  of  Whitewater  and  Cedar  creeks  in  the  extreme  southern 
part  of  the  county,  but  elsewhere  flows  are  scarcely  to  be  expected. 

LOCAL  SUPPLnS. 

Reynolds  (population  521,  census  of  1910). — McCallie^  has  pub- 
lished the  following  partial  section  and  description  of  the  materials 
penetrated  in  a  well  (No.  8,  Table  77)  drilled  tp  a  depth  of  700  feet 
at  Reynolds: 

Partial  log  of  well  of  Central  of  Georgia  Railway  at  Reynolds  {No.  8^  Table  77). 


Thick- 


Depth. 


YsUowsand 

Variegated  clay. 

Sand 

White  clay 

Coane  gravel 

Reddisnsand... 

White  day 

Yellow  sand 


a. 

FM. 

0 

« 

25 

31 

3 

34 

3 

37 

4 

41 

3 

44 

18 

«2 

14 

76 

At  600  feet  a  hard  dark-colored  rock  is  reported,  which  extends  to  the  bottom  of  the 
well.  This  hard  stratum  is  probably  the  crystalline  rock  which  outcrops  along  Flint 
River  about  7  miles  north  of  Reynolds.  The  water  from  the  75-foot  water-bearing 
stratum  is  said  to  be  quite  soft.  It  is  used  by  the  Central  of  Georgia  Railway  for 
steam  purposes. 

The  strata  described  in  the  log  are  of  Lower  Cretaceous  age. 
The  log  of  a  dug  well  (No.  9,  Table  77)  owned  by  A.  J.  Crawford, 
with  lithologic  descriptions  furnished  by  the  owner,  is  as  follows: 

1  Georgia  Oeol.  Survey  Bull.  16,  pp.  171-172, 1906. 
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Log  6/ well  of  A.  J,  Crawford,  600  yards  90uthea$t  of  the  post  office  at  Reynolds  (No,  9, 

Table  77). 


Thksk- 


Depth. 


Loww  Cretoceons: 
Sandy  90fl. 
day 


"CnaJk'* 


'( white  clay)  and  clay 

Ooane  and  with  some  water  at  base 

Alternating  layers  of  day,  rook,  and  mad,  fumiediing  a  small  amount  of  water  at  base. 


Feet, 

Feet, 

4 

4 

7 

11 

12 

23 

10 

S3 

47 

80 

Other  localities, — Detailed  information  concerning  several  of  the 
deeper  dug  and  bored  wells  is  given  in  Table  77  (Nos.  1  to  7, 9,  and  10). 
The  logs  of  three  of  these  wells  follow: 

Log  of  well  of  J.  L.  Whitley,  IJ  miles  north  of  Mauk  {No.  7,  Table  77). 
[The  owner  is  authority  for  the  lithology.] 


Thick- 


Depth. 


Upper  Ckvtaoeoos: 

Ripley  formation  (Cusseta  sand  member): 

Sand 

Clay 

Sand 

"aialk"(clay) 

Band.. 


Bntaw  formation  ( 7): 

Black  marly  "chalk"  (clay) 

Fannatioo(7): 

**  Qialk"  (clay)  and  sand,  water  bearing  in  basal  2  feet. 


Feet. 

8 
6 
25 

4 
18 

13 

52 


FeeL 
8 
13 
88 
42 
60 

73 

126 


Log  of  well  of  George  Ruffin,  1\  miles  east  of  Mauk  {No.  6,  Table  77). 

[Authority  for  the  Uthology,  J.  A.  Steed,  Mauk.] 

Upper  CretaceoiiB,  Ripley  fonnation,  Cuaseta  sand  member:  Feet. 

Clay ? 

Sand ? 

"Chalk"  [clay]  and  sand , ? 

Coarse  sand ? 

White  pebble  rock ? 

90 


Log  of  well  of  W.  O.  Hill,  three-eighths  of  a  mile  north  of  Southland  {No.  10,  Table  77). 
[The  owner  is  authority  for  the  lithology.] 


Thick- 


Depth. 


Upper  Cretaceous,  Ripley  formation,  Cusseta  sand  member: 

Sand 

"Chalk"  (white  clay)  and  clay 

Fine  sand  of  Tarious  colors,  water  bearing  in  lower  2  feet . 


Feet. 
3 
9 


Feet. 


3 
12 
75 
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Table  77.— TTeUt  in  Taylor  County, 


No. 


Owner. 


Driller. 


Aothority. 


Data 

oom- 

pleted. 


proxi- 
mate 
eleyft- 

tioD 
above 

sea 
lerel. 


Batler. 


M.  T.  Chapman. 


Charinc 

Charing,  I  mUe  nortb 
of. 

Charing^l}  milai 
northwest  oL 

Mauk,  I  mUe  north- 
east oL 

ICankfUmllaieastof. 

lCaiik,l}milea  north 
ot 

Roynolds 


J.T.OaiTrtt 

T.aSloodworth... 


Walton  Watson. 
W.A.WoodalL. 


J.  B.  Watson 
(deceased). 

Oranga  Howell, 
Pasehal. 


J.  W.  RIlay,  Bnt- 

ler. 

Owner 

H.     H.    RogecB, 

Charing. 
Ownar 


1906 
1900 


J.L.V5ltlay.,. 


C.  E.  Wan,  ICank. 

J.  A.  Btaed,  ICank. 
Owner 


1885 
1910 


.do. 


Boathland,    §    mUa 
north  of. 


Central  of  Qaorgia 

Ry. 
A.  J.  Crawford 

W.  O.  Hill 


Amos    Tomer, 
Reynolds. 


S.  W.  IfoCaUie  «. 

Owner 

....do 


1909 
1906 


FktL 

«5or 

(•) 
(0 


433 
413 


Na 


Depth. 


Dlam- 


Depth 

to 
prin- 

water- 
bearing 
bed 


Depth 

to 
other 
water- 
bearing 
beds. 


Level 

of 
water 
below 
sorlboe. 


Yield  per  minate 
by  pumping. 


How  obtained. 


Quality. 


.Flwt. 

46 

74 

72 

leas 

80 

90 

126 

700 

80 

10 

76 

48 

ao 

12 

30 

48 

r    948 

1     A86 

i     936 

[    A30 

4 

30 

32 


Feti. 
40 
72 
70 
160 
80 

60 
128 


FM. 


Fdtt, 


46^ 


70 


38 

76,260 
80 


123 

76 

79.6 

73 


Small. 
....do. 
....do. 
....do. 
.....do. 

....do. 


.do. 


Backet  and  rope. 

....do .\.. 

....do 

....do 

....do 

Pomps. 


SofL 


Very. 
....do 


Backet  and  rope.. 
Steam  pomp 


Do. 
Do. 


Do. 
Do. 


Na 


Use. 


Principal  water  bed. 


Geologic  horiicn. 


Character. 


Remarks. 


10 


Boiler  supply. 

Domestic 

....do 

....do 

....do 

....do 


Lower  Cretaoeoas. 

Cussetasand 

.....do 

do. 


Sand.. 
Simd!! 


.do. 
.do. 


....do 

Boiler  supply.. 


Cretaoeoas 

Lower  Cretaoeoas. 
.....do 


Domestic. 


Ripley  formation 
(Cusseta  sand 
member). 


Qravel  and  sand. 

Sand. 

....do 

Coarse  sand 

Sand 


Dug. 

Dug.    Cost,  150. 

Bored.    Cost,  819. 

Dug.    Cost  of  well,  $30;  of  pomp,  t22. 

See  log,  p.  409. 
Dug,  eased  part  of  way.    Cost,  130. 

See  log,  p.  409. 
BnltfKedtol3feetlndlameterto80feet; 

waited  with  brick.   See  log,  p.  406. 
Dug  crooked  and  not  used.    Cost,  $40. 

See  log,  p.  409. 
Dug,  cased  part  of  way  with  wood. 

Cost,S30.    8eelog,p.409. 


a  On  hill. 
h  On  upland, 
e  On  hui  slope. 
d  Elevation  same 
c  Oeorgia  Oeol 
/Elevation  60  feet  ___ 
9  Diameter  at  top  of  well. 
A  Diameter  at  bottom  of  well. 


le  as  Atlanta,  Birmingham  &  Atlantic  R 

Survey  Bull.  15,  pp.  i^l,172. 1908. 

eet  hi^er  than  Atlanta,  Birmingham  & 


.  R.  track  at  station. 

AtlanUo  R.  R.  tnusk  at  station. 
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TBLFAnt  COUNTY. 
GENERAL  FEATURES. 

Telfair  County  is  in  the  central  part  of  the  Coastal  Plain  of  Georgia. 
McRae,  the  county  seat,  is  on  the  Southern  Railway  78  miles 
south  of  Macon.  Ocmulgee  River  forms  the  southern  boundary  and 
LdtUe  Ocmulgee  River  or  Qum  Swamp  the  eastern  boundary.  The 
area  of  the  county  is  373  square  miles  and  the  population  is  13,288 
(census  of  1910).  Agriculture  and  the  shipment  of  lumber  and  naval 
stores  are  the  chief  industries. 

TOPOORAPHT. 

The  upland  is  gently  rolling  to  hilly.  Streams  are  numerous,  but 
their  valleys  are  shallow,  and  the  maximum  surface  reUef  probably 
does  not  exceed  150  feet.  The  county  falls  within  the  ph3rsiographic 
division  called  the  Altamaha  upland  or  wire-grass  region.  Ocmiilgee 
River  is  bordered  by  two  Pleistocene  terrace  plains,  one  a  swamp 
about  15  feet  above  low- water  level  and  the  other  a  nearly  level 
plain  about  50  feet  above  the  same  datum.  These  plains  are  easily 
distinguished  at  Lumber  City,  the  town  being  built  upon  the  higher 
one.  They  are  also  fairly  well  developed  along  little  Ocmulgee 
River  from  its  mouth  upstream  as  far  as  Scotland. 

The  known  altitudes  above  sea  level  at  railroad  stations  are 
McRae,  229  feet;  Scotland,  142  feet;  Towns,  128  feet;  Lumber  City, 
146  feet;  and  low  water,  Ocmulgee  River  at  Southern  Railway 
bridge,  94.6  feet.* 

OEOLOOY. 

The  Alum  Bluff  formation  (Oligocene),  which  consists  of  100  feet 
or  more  of  soft  sandy  clays  and  sands,  in  part  water  bearing,  with 
interbedded  thin  layers  of  sandstone  and  quartzite,  outcrops  in  the 
Valleys  of  Ocmulgee  River  and  its  larger  tributaries.  One  hundred 
feet  or  less  of  irregularly  bedded  sands  and  clays,  probably  of  late 
Oligocene  age,  overUe  the  Alum  Bluff  formation  and  constitute  the 
surface  materials  in  the  interstream  areas.  They  weather  to  loose 
gray  or  yellow  sands. 

Pleistocene  terrain  deposits  have  been  laid  down  in  narrow  areas 
bordering  Ocmulgee  River. 

The  Alum  Bluff  formation  is  underlain  by  600  feet  or  more  of 
limestones  with  interbedded  layers  of  calcareous  sandstone  and  marl 
which  probably  represent  in  descending  order  the  Chattahoochee 
and  Yicksburg  formations  of  the  Oligocene,  and  the  Jackson  forma- 
tion of  the  Eocene.    These  formations  contain  water-bearing  beds. 

I  Barvtj  of  Oomalgee  River,  Qa.,  abeet  14:  H.  Doc.  No.  215, 51st  Cong. 


Digitized  by 


Google 


412      UNDEBQBOUND  WATBB8  OF  COASTAL  PLAIN  OF  QEOROLL 

Beneath  the  limestones  in  descending  order  are  a  series  of  sedi- 
ments of  Eocene  and  Cretaceous  age  which  probabty  have  an  aggre- 
gate thickness  of  1,500  feet  or  more  and  which  rest  upon  a  deeply 
buried  basement  of  ancient  crystalline  rocks.  These  deposits  con- 
tain important  water-bearing  beds. 

WATER  RESOUBOES. 
DISTRIBUTION  AND  CHARACTER. 

The  main  sources  of  domestic  water  supply  in  the  rural  districts 
are  dug  wells  10  to  50  feet  deep,  which  penetrate  the  Pleistocene 
terrace  deposits,  the  soft  surficial  sands  and  clays,  and  the  Ahim 
Bhiff  formation.  These  deposits  yield  soft  waters  in  sufficient  quan- 
tities to  supply  the  needs  of  the  people  except  during  times  of  imusual 
drought,  when  some  of  them  fail. 

Nonflowing  artesian  wells  have  been  drilled  at  Helena  and  McRae, 
and  flowing  wells  at  Lumber  City,  Towns,  and  Scotland.  Small 
seepage  springs  are  fairly  numerous,  but  most  of  them  are  of  little 
importance. 

Artesian  water  can  be  obtained  anywhere  at  depths  of  100  to  1,000 
feet  or  more.  It  is  believed  possible  to  obtain  flowing  weDs  in  the 
valleys  of  the  larger  streams  wherever  the  surface  is  not  more  than 
50  or  60  feet  above  low-water  level.  The  areas  of  possible  flow 
probably  embrace  only  the  terrace  plains  bordering  Ocmulgee  and 
Little  Ocmulgee  rivers,  and  the  lowlands  along  the  lower  courses  of 
Sugar  and  Horse  creeks.  (See  PI.  XVllI,  p.  122.)  In  most  places  in 
the  county  supplies  sufficient  for  ordinary  purposes  can  be  obtained 
at  less  than  500  feet.  However,  in  view  of  the  excellent  quaUty 
of  water  obtained  in  the  900-foot  well  at  the  McArthur  planta- 
tion, 5  miles  east  of  Lumber  City,  it  might  be  advisable  to  drill 
wells  of  comparable  depth  elsewhere  in  the  county  in  the  hope  of 
encountering  the  same  or  similar  water-bearing  beds. 

LOCAL  8UPPLIB8. 

Helena  (population  890,  census  of  1910). — Helena  is  in  the  north- 
eastern part  of  the  county  at  the  jimction  of  the  Seaboard  Air  Line 
and  the  Southern  railways.  Three  artesian  wells  have  been  drilled 
for  the  Helena  ice  factory,  two  for  pubhc  wells,  one  for  the  Coca-Cola 
Bottling  Works,  and  one  for  the  cotton  ginneiy.  These  wells  range 
in  depth  from  220  to  350  feet,  and  the  water  rises  to  within  70  or 
75  feet  of  the  surface.  Sand,  drab  fine-grained  clay  (the  ''marl" 
of  the  well  driller),  and  thin  layers  of  hard  rock  are  encountered  to 
350  feet.  The  yield  of  the  wells  is  small.  (See  analyses  1  and  2, 
Table  79.) 
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McRae  (population  1,160,  census  of  1910). — ^McRae  has  a  pubUc 
water-suppljr  system,  the  source  being  an  artesian  well  287  feet 
deep.  The  water  rises  to  within  70  feet  of  the  surface.  The  well 
doubtless  penetrates  strata  of  the  same  age  as  those  in  the  Helena 
weDs. 

Scotland. — Scotland  is  on  a  terrace  plain  bordering  Little  Ocmul- 
gee  River  142  feet  above  sea  level  and  about  100  feet  lower  than 
Helena.  Four  flowing  wells,  ranging  in  depth  from  140  to  106  feet, 
have  been  driUed,  one  owned  by  the  town  and  three  by  individuals. 
The  maximum  static  head  is  26  feet  above  the  surface.  Clear,  cool, 
and  moderately  hard  but  potable  water  b  yielded  by  each  of  the 
wells.  A  mineral  analysis  of  the  water  from  a  well  160  feet  deep, 
owned  by  A.  Graham,  is  given  in  Table  79  (analysis  4). 

Towns. — Nine  artesian  wells,  ranging  in  depth  from  160  to  186 
feet,  drilled  at  or  near  Towns,  tap  water-bearing  beds  in  the  Alum 
Bhiff  formation.  A  well  186  feet  deep,  owned  by  the  town,  is  located 
on  a  terrace  plain  bordering  Little  Ocmulgee  River  about  a  foot 
below  the  level  of  the  track  at  the  Southern  Railway  station.  Water- 
bearing beds  were  encoimtered  at  depths  of  66  and  186  feet,  from 
which  hard  sulphurous  water  rises  30  feet  above  the  surface. 

Lumber  City  (population  1,196,  census  of  1910). — Lumber  City  is 
on  a  terrace  plain  60  to  60  feet  above  low-water  level  of  Ocmulgee 
River.  The  elevation  at  the  Southern  Railway  station  is  146  feet 
above  sea  level.  The  water  supply  of  the  town  is  derived  mainly 
from  artesian  wells. 

According  to  information  furnished  by  J.  F.  Wooten,  a  well  con- 
tractor of  Lumber  City,  22  flowing  weUs  have  been  drilled  at  and 
near  this  place,  which  have  an  average  depth  of  426  feet  and  yield 
flows  ranging  from  10  to  80  gallons  per  minute,  the  maximum  static 
head  observed  being  14  feet  above  the  surface.  The  principal  water- 
bearing bed  is  at  426  feet,  but  a  bed  yielding  a  flow  hes  at  about  320 
feet.  Rock,  probably  limestone,  is  reported  at  a  depth  of  360  feet. 
Apparently  the  yield  of  the  weUs  has  not  decreased. 

McCallie^  has  published  the  following  log  of  one  of  the  weUs  at 
Lumber  City: 

Log  of  well  at  Lumber  City. 
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>  Georgia  Qeol.  Survey  BuU.  15,  p.  172, 1006. 
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An  anafyBis  of  water  from  the  town  well  is  given  in  Table  79 
(anafysis  3). 

The  wells  at  Lumber  City  probably  tap  water-bearing  beds  belong- 
ing to  either  the  Chattahoochee  or  the  Vicksburg  formation. 

Shamrock  Springs. — Shamrock  Springs  is  a  local  resort  on  LdtUe 
Ocmulgee  River  (or  Gum  Swamp  Creek)  1^  miles  east  of  Helena. 
The  accommodations  include  a  hotel  and  small  cottages.  Several 
small  springs  emerge  from  the  base  of  a  sand  hill  at  the  edge  of  the 
swamp  Two  flowing  artesian  wells  on  the  edge  of  the  swamp  afford 
the  chief  water  supply.  According  to  impublished  notes  of  McCalHe 
each  well  is  140  feet  deep  and  has  a  static  head  of  12  feet  above  the 
siuiace;  the  combined  yield  of  the  wells  is  150  gallons  per  minute. 
The  water,  which  has  reputed  therapeutic  properties,  is  a  typical 
calcium  carbonate  water  of  moderate  mineral  content.  An  analysis 
is  given  in  Table  79  (analysis  5). 

Table  7S.— Wells  in  Tel/air  County. 
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o  Georgia  Geol.  Survey  Bull.  15,  p.  172, 1908. 
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Table  7S.— Wells  in  Telfair  CourUy— Continued. 
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Table  79.--Analy9es  of  underground  watere  from  Telfair  County. 
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a  Georgia  Geot  Survey  BuU.  15,  pp.  172, 173, 1908. 
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GENERAL   FEATURES. 


Terrell  County  is  in  the  western  part  of  the  Coastal  Plain  of  Georgia. 
Dawson,  the  county  seat,  is  at  the  intersection  of  the  Seaboard  Air 
Line  and  the  Central  of  Georgia  railways,  66  miles  southeast  of 
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Columbus  and  08  miles  southwest  of  Macon.  The  area  of  the  county 
is  322  square  miles  and  the  population  is  22,003  (census  of  1910). 
Agriculture  is  the  chief  industry. 

TOPOGRAPHT. 

In  the  north  the  siu*fac8  is  rolling  to  hilly  and  the  land  well  drained; 
the  creeks  and  branches  have  cut  their  courses  100  to  150  feet  below 
the  divides.  In  the  south  the  siuiace  is  slightly  hilly  to  nearly  level; 
the  creeks  are  bordered  by  broad  swamps,  and  lime  sinks  and  cypress 
ponds  are  common. 

The  general  upland  surface  lies  300  to  485  feet  above  sea  level, 
the  highest  elevation  being  in  the  north.  The  known  altitudes  above 
sea  level  at  railroad  stations  are  Parrott,  482  feet;  Dawson  (Sea- 
board Air  Line  Railway),  376  feet;  Dawson  (Central  of  (Georgia  Rail- 
way), 326  feet;  Sasser,  336  feet;  Central  of  Georgia  Railway  bridge, 
Eonchafoonee  Creek,  265  feet;  and  Central  of  Georgia  Railway  bridge, 
Ichawaynochaway  Creek,  283  feet. 

OEOLOOY. 

Deposits  of  Eocene  age  outcrop  in  the  valley  of  Ichawaynochaway 
Creek  in  the  west  and  in  the  valley  of  Eonchafoonee  Creek  in  the 
northeast,  and  underlie  the  remainder  of  the  county  beneath  the 
yoxmger  (Oligocene)  Vicksburg  formation.  The  Eocene  beds  con- 
sist of  several  hundred  feet  of  sands  and  clays  locally  indurated. 
They  have  not  been  accurately  differentiated  within  the  coimty, 
but  it  is  believed  that  their  basal  portion  represents  the  Midway 
formation,  which  does  not  appear  at  the  surface  within  the  coimty. 
The  Wilcox  formation  probably  overlies  the  Midway  and  appeara 
at  the  surface  in  the  valley  of  Ichawaynochaway  Creek  in  the  extreme 
west;  the  Wilcox  is  overlain  by  about  150  feet  of  strata  believed  to 
represent  the  Claiborne  group.  The  Eocene  deposits  contain  impor- 
tant water-bearing  beds. 

The  Vicksburg  formation,  which  consists  of  limestones  with  inters 
bedded  sandy  layers,  overlies  the  Eocene  deposits  and  appears  at 
the  siu*face  tiiroughout  the  remainder  of  the  county;  the  formation 
weathers  to  red  argillaceous  sands  and  sandy  clays  contaming  frag- 
ments and  masses  of  flint.  The  thickness  of  the  formation  in  the 
north  is  50  to  100  feet,  but  southward  it  becomes  thicker,  reachitig 
200  or  250  feet  along  th  esouthem  border,  where  it  becomes  an  impor- 
tant aquifer. 

The  Eocene  deposits  are  underlain  by  1,800  or  2,000  feet  of  sands, 
clays,  and  marls  of  Cretaceous  age  which  do  not  appear  at  the  sm> 
face  within  the  county  and  which  at  an  unknown  depth,  perhaps 
2,000  or  2,500  feet,  rest  upon  crystallme  basement  rocks.  The  Cre- 
taceous deposits  contam  important  water-bearing  beds. 
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WATER  BESOUB0E8. 
DISTRIBUTION  AND  CHARACTER. 

Dug  and  bored  wells  20  to  80  feet  deep  are  the  chief  source  of 
domestic  water  supply.  Of  the  two  types,  the  bored  wells  are  pref- 
erable, for  if  properly  cased  they  afford  less  opportunity  for  contami- 
nation from  surface  sources.  The  shallow  wells  yield  small  supplies 
and  some  of  them  fail  during  times  of  drought.  Artesian  wells  have 
been  drilled  at  Dawson,  Graves  station,  Parrott,  and  Sasser.  There 
are  no  laige  springs  in  the  county,  but  in  the  north  small  springs  are 
numerous  and  supply  water  for  household  use  on  small  farms.  The 
waters  of  streams  are  suitabte  for  stock  and  boiler  supply. 

The  prospects  are  good  for  obtaining  artesian  water  anywhere  in 
the  county  at  depths  of  100  to  1,500  feet  or  more,  and  it  is  probable 
that  flowing  wells  can  be  obtained  on  the  lower  lands  bordering 
Einchafoonee,  Ichawaynochaway,  and  Chickasawhatchee  creeks. 

LOCAL  SUPPLIES. 

Dawson  (population  3,827,  census  of  1910). — ^The  town  of  Dawson 
owns  a  water-supply  system  and  obtains  water  from  a  deep  well. 
C.  D.  Marshall  and  F.  W.  McNulty,  of  Dawson,  have  furnished  the 
following  information: 

The  well  was  drilled  in  1903,  is  447  feet  deep,  and  is  8  inches  in  diam- 
eter at  the  bottom.  The  water  rises  within  36  feet  of  the  surface  and 
is  lifted  to  the  surface  by  means  of  an  air-compressor  pump  at  the 
rate  of  500  gallons  per  minute.  The  water  is  used  for  general  domes- 
tic and  manufacturing  purposes.  (See  analysis  1,  Table  81.)  The 
well  described  probably  taps  a  watei>bearing  bed  in  the  upper  part 
of  the  Cretaceous  deposits  (Ripley  formation). 

Spencer  ^  describes  another  well  drilled  by  the  town  at  an  earlier 
date.  The  water,  which  rises  nearly  to  the  surface,  is  obtained  by 
a  hand  pump  and  is  used  locally  for  drinking  and  domestic  purposes. 
The  depth  to  the  principal  water-bearing  bed  is  not  known,  but  the 
well  probably  enters  the  Ripley  formation.  (See  analysis  2,  Table 
81.)    Spencer  gives  tJie  following  log: 

Log  of  old  town  well  at  Dawson. 
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Parrott  (popuktion  360,  census  of  1910). — ^At  Parrott  water  for 
domestic  use  is  obtained  chiefly  from  a  well  300  feet  deep,  in  which 
the  water  rises  to  within  65  feet  of  the  surface.  The  daily  consump- 
tion is  about  8,000  gallons,  and  the  supply  is  said  to  be  satisfactory. 
A  few  shallow  wells  are  in  use. 

Graves  station. — WeUs  near  Graves  station  have  been  described  by 
McCaUie  ^  as  follows: 

Two  deep  wells  have  been  put  down  near  Gravee  station,  one  by  Mr.  J.  B.  Graves 
and  the  other  by  Mr.  W.  D.  Davidson.  The  former  weU  is  3  inches  in  diameter  and 
321  feet  deep.  Water  rises  to  within  50  feet  of  the  surface.  Several  layers  of  hard 
rock,  20  feet  thick,  are  reported  in  this  well,  and  a  marl  bed  at  150  feet.  No  data  have 
been  received  concerning  the  Davidson  well. 

Sasaer. — Wells  in  the  vicinity  of  Sasser  are  described  by  McCallie  ^ 
as  follows: 

There  are  several  nonflowing  deep  wells  in  the  vicinity  of  Sasser.  They  vary  from 
214  to  540  feet  in  depth  and  furnish  a  copious  supply  of  water,  rising  from  2S  to  60 
feet  from  the  surface.  Mr.  M.  N.  Brewer,  a  well  contractor,  has  kindly  furnished  the 
following  record  of  Mr.  J.  H.  Wooten*s  well,  located  2  miles  southwest  of  Sasser: 

[Log  of  well  of  J.  H.  Woolen,  t  miles  southwest  of  Sasser  (No.  7,  2Vi6Ie  80).] 

Feet. 

Clay 0-50 

Red  sand 50-80 

Limestone 80-  90 

White  sand,  water  bearing 90-120 

Limestone 120-130 

White  clay 130-140 

Limestone,  with  thin  layers  of  flint 140-147 

Fine  white  water-bearing  sand 147-160 

Hard  rock,  water  bearing 160-165 

Bluish  sand 16^225 

Limestone  with  thin  layers  of  flint 22&-260 

Gray  marl 260-300 

Hard  rock 300-303 

White  water-bearing  sand 303-310 

Limestone  with  layers  of  flint 310-340 

Blue  marl 340-428 

Hard  flint 428-431 

Gray  marl  and  white  clay , 431-504 

Hard  rock,  water  bearing 504-530 

Another  well,  7  miles  east  of  Sasser,  owned  by  Mr.  J.  M.  King,  attains  a  depth  of 
only  214  feet.  Water-bearing  strata  are  reported  in  this  well  at  96, 150,  and  214  feet, 
respectively.    The  water  from  the  214-foot  stratum  rises  to  within  28  feet  of  the  surface. 

1  Georgia  Oeol.  Surrey  BuU.  15,  p.  175, 1908. 
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Tablb  SO.—WelU  in  Terrell  County. 


Na 


Location. 


Owner. 


DriUer. 


Authority. 


Date 
com- 
pleted. 


Ap. 
proxi- 
mate 
eleva- 
tion 
above 
sea 
level. 


Dawson. 

Oawsim,  i  mile  nortli- 

eastoL 

Oiaves  station 

Parrott 

8e68«  (several  wells). 
Sasser,  7  miles  east  of. 
Sasser,  2milessouth- 

westof. 


Town. 


J.  B.  Graves. 
Town 


J.M.King.... 
J.  H.  Wooten. 


M.N.  Brewer. 


S.  W.  McCaUleo.. 

C.D.Marshall  and 

F.W.McNatty. 

S.W.McCalliea... 

Postmaster 

S.W.MoCallie«... 

dojB 

do.« 


1903 


320 
320 


379? 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
water 
below 
surface, 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


Quality. 


Feet, 
660 

447 

321 
300 
5  214-640 
214 


530 


Inches. 


Feet. 


Feet. 


447 


214 
J04-530 


06,160 

100 
147 
160 


Feet. 
30 


60 

66 

28-60 

28 


OaUe. 


OaUs. 


600 
*'i2 


Hand  pump . . 
Air-lift  pump. 


Hard;  see  analysis  2, 

Table  81. 
See  analysis  1,  TaUe 

81. 


Foroepump.. 


No. 


Use. 


Principal  water  bed. 


Oeologio  horixoD. 


Character. 


Remarks. 


Domestic,    boiler 


.c,  manu- 
fBUfbulng. 


Bipley  formation?. 
....do 


Sand... 
Gravel. 


DomestSo. 


Eocene 

do 

....do 

Tertiary 

Eocene?  or  Creta- 
ceous? 


Hard  rook. 


0  other  deep  wells  in  vicinity.  See  log, 
p.  417. 

Diameter  at  top  10  inches  and  at  bot- 
tom 8  inches.  Cost  of  well,$l/)00; 
machinery,  |7/)00. 


See  log,  p.  418. 


a  Georgia  Geol.  Survey  BuU.  16,  pp.  173-175, 1908. 
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Table  81. — Analyses  of  well  vxitcrs  from  Terrell  CowfUy. 
[Parts  per  miUkm. 


Silica  (SiO,) 

Iron  (Fe) 

Oxides  of  iron  and  aluminum  (FesOi+AlsOi).. 

Calcium  (Ca) 

Magnesium  (Mg) 

Sodium  (Na) 

Potassium  (K) 

Carbonate  radicle  (COi) 

Bicarbonate  radicle  (HCOi) 

Sulphate  radicle  (SO4) 

Nitrate  radicle  (NOi) 

Chlorine  (CI) 

Total  dissolved  solids 


27 
.4 


6.0 

14 

.0 
176 
12 

.4 
3.0 
203 


.6 
43 
8.4 
7.6 
1.4 


120 
24 


8.2 
174 


1.  Well  No.  2,  Table  80;  sample  collected  Mar.  29, 1911.    Edgar  Everbart,  analyst. 

3.  Well  No.  1,  Table  80;  Edgar  Everhart,  analyst:  Georgia  Geol.  Survey  Bull.  15,  p.  174, 1006. 

THOMAS  COUNTY. 

GENERAL   FEATURES. 

Thomas  County  is  in  the  extreme  southern  part  of  the  State  in 
the  tier  of  counties  bordering  Florida.  Its  area  is  530  square  miles 
and  its  population  is  29,071  (census  of  1910). 

TOPOGRAPHY. 

In  the  north  the  siu^ace  is  nearly  level  to  sUghtly  imdulating,  the 
topographic  aspect  being  somewhat  similar  to  that  of  Colquitt,  Tift, 
and  other  counties  of  the  wire-grass  section  to  the  north  and  east; 
the  broad  interstream  areas  are  poorly  drained,  and  topographically 
the  region  is  in  a  youthful  stt^e  of  development. 

In  the  south  the  relief  is  somewhat  more  pronounced  than  in  the 
north,  and  lime  sinks  and  lime-sink  lakes  and  ponds  are  numerous; 
and  the  surface  is  more  completely  drained. 

The  streams  are  small  and  flow  slu^ishly.  Their  waters  are  dark 
from  their  high  content  of  organic  matter. 

The  maximum  surface  relief  of  the  coimty  probably  does  not  ex- 
ceed 100  or  125  feet.  The  known  altitudes  at  railroad  stations  are 
Thomasville,  250  feet;  Boston,  194  feet;  Metcalf,  170  feet;  Ochlocko- 
nee,  262  feet;  and  Meigs,  341  feet. 

GEOLOGY. 

The  Chattahoochee  formation  (of  Oligocene  age),  which  consists 
of  approximately  100  feet  of  cavernous,  water-bearing  limestones, 
imderUes  the  entire  coimty,  but  appears  at  the  siu^ace  only  in  the 
valleys  of  Aucilla  and  Miccosukee  rivers  and  in  lime  sinks  in  the 
south. 

The  Chattahoochee  formation  is  overlain  by  100  to  150  feet  of 
sands  and  greenish  or  drab  sandy  clays  belonging  to  the  Alxmi  Bluff 
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formation  (also  of  Oligocene  age)  which  outcrops  in  the  vaDeys  of 
Aucilla  and  Miccosukee  rivers  in  the  south  and  in  the  valley  of  Och- 
lockonee  River  aloi^  the  northwestern  boimdary;  this  formation 
contains  water-bearing  beds. 

Throughout  the  interstream  areas  of  the  coimty  the  Alum  Bluff 
formation  is  overlain  by  irregularly  bedded  argillaceous  sands  and 
sandy  clays,  probably  nowhere  more  than  75  feet  thick,  that  are 
probably  also  of  0%ocene  age.  These  materials  weather  to  loose 
gray  residual  sands  which  cover  the  surface  to  a  depth  of  several  feet. 

The  Chattahoochee  formation  is  imderlain  by  200  feet  or  more  of 
cavernous  water-bearing  limestones,  which  do  not  appear  at  the  sur- 
face within  the  coimty  and  which  belong  to  the  Vicksburg  formation 
of  the  Oligocene. 

Beneath  the  Vicksburg  formation  in  descending  order  he  strata  of 
EJocene  and  Cretaceous  age,  probably  aggregating  2,000  feet  or  more, 
the  Cretaceous  probably  resting  on  a  basement  of  ancient  crystalline 
rocks.  The  Eocene  and  Cretaceous  deposits  contain  important  water- 
bearing beds. 

WATER   RESOURCES. 
DISTRIBUTION  AND  CHARACTER. 

Dug  wells  10  to  60  feet  deep  are  the  chief  source  of  domestic  water 
supply  and  furnish  an  abimdance  of  water  except  during  times  of 
drought,  when  some  of  them  fail.  The  waters  of  streams  and  ponds 
are  soft  and  satisfactory  for  boiler  supply,  though  they  are  highly 
colored  by  organic  matter. 

Deep  wells  have  been  drilled  at  Thomasville,  Boston,  Pavo,  and 
Metcalf.     (See  Table  82.) 

A  few  small  springs  scattered  throughout  the  county  yield  pure 
waters  in  sufficient  quantities  for  local  domestic  use.  AUgood  Spring,^ 
the  largest  reported,  is  near  Meigs  in  the  northwestern  part  of  the 
county  and  has  a  flow  estimated  at  100  gallons  per  minute. 

Artesian  water  can  be  obtained  anywhere  at  depths  of  100  to  2,000 
feet  or  more.  The  results  of  deep  drilling  seem  to  show  that  flowing 
wells  can  not  be  obtained,  although  it  does  not  seem  improbable  that 
wells  1,000  feet  or  more  in  depth  on  the  lowlands  bordering  the 
larger  streams  would  flow.  It  would  of  coiu^e  be  necessary  to  case 
off  the  cavernous  OUgocene  and  Eocene  limestones,  which  would 
otherwise  drain  away  the  deeper-seated  waters. 

Wells  tapping  water-bearing  beds  in  the  cavernous  limestones  of 
the  Chattahoochee  formation  are  at  certain  places  liable  to  contami- 
nation through  lime  sinks.  Such  wells  should  be  sunk  to  greater 
depths  and  the  casing  extended  below  the  limestone  in  order  to  pre- 
vent the  entrance  of  questionable  waters. 

1  Georgia  Qeol.  Survey  Bull.  15,  p.  176, 1906. 
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LOCAL  8UFPLIKS. 

ThomasvUle  (population  6,727,  census  of  1910). — ^The  municipal 
water  supply  of  Thomasville  is  derived  from  three  artesian  wells. 
The  water  is  hard  but  has  proved  satisfactory  for  general  domestic 
purposes.     (See  analyses  2  and  3,  Table  83.) 

The  following  information  regarding  one  of  the  city  wells  at  Thomas- 
ville, drilled  in  1907,  was  furnished  to  T.  W.  Vaughan  by  the  driller, 
Mr.  S.  S.  Chandler: 

Log  ofdt^  well  at  Thomanille, 


Thick- 


Depth. 


Sands  ind  cltys 

Limestone  conuinlnf  flint 

Qny  sandy  rock,  modermtely  hard. 


FteL 

80 
160 

ao4 


80 
310 
444 


The  well  fumishee  500  gallons  of  water  per  minute  and  stands  at  175  feet  below  the 
surfGu^.    At  175  feet  there  is  an  undeiground  channel  that  takes  the  water  away. 

J.  W.  Spencer  *  published  the  following  partial  log  of  one  of  the  city 
wells  at  Thomasville,  drilled  about  1890: 

Partial  log  of  one  of  the  dtg  weUSy  TTkomomtte. 

(Anthority  E.  O.  Thompson,  saperintendeot  of  waterworks.] 

Feet. 

Red  and  blue  clay  and  sand  to 162 

Limestone  to 225 

Shell  rock  with  water  to 310 

Rubble  rock  at 360 

(From  this  level  the  water  rises  to  within  210  feet  of  the  surfttce. ) 

Shell  rock  with  copious  flow  at 410 

Water  at 1,400 

Bottom  of  limestone 1, 680 

Quicksand  thence  to 1,820 

This  well  probably  penetrates  all  the  Oligocene  and  Eocene  deposits 
and  enters  Uie  Cretaceous  deposits. 

The  deep  wells  at  Thomasville  are  believed  to  tap  water-bearing 
beds  in  the  Chattahoochee  and  Vicksburg  formations. 

Boston  (population  1,130,  census  of  1910). — ^The  municipal  water 
supply  of  Boston  is  obtained  from  an  artesian  well  320  feet  deep. 
Sandy  water-bearing  limestones  were  encountered  at  several  levels 
between  the  depths  130  and  320  feet.  The  water  rises  to  within  102 
feet  of  the  surface.  The  water-bearing  bed  Ls  in  either  the  Vicksbuig 
or  the  Chattahoochee  formation.  (See  analysis  1,  Table  83.)  The 
following  log  *  was  furnished  to  T.  W.  Vaughan  by  S.  S.  Chandler, 
the  driller: 

1  Oeorgift  Oeol.  Sorvey  First  Rept.  Progress,  p.  74, 1891. 
«  Oeorgia  Oeol.  Survey  BoU.  15,  p.  180, 1908. 
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Thick- 
ness. 

Depth. 

Yeflowclay , 

Feel. 
90 
40 
90 
40 
46 
15 

Feet, 
90 

T/hntRtflW  with  fltnt                          

130 

Hud  brown  roclr,  watw  bearing 

220 

260 

Soft  brown  rock , 

a06 

Hard  brown  rock  .                       . r . . . ,  r -  -  -  t  - 

820 

Pavo  (population  572,  census  of  1910). — ^A  well  owned  by  Pavo, 
a  town  in  the  northeastern  part  of  the  county,  is  reported  to  be  about 
400  feet  deep.  The  water,  which  rises  to  within  about  200  feet  of 
the  surface,  is  considered  hard,  but  is  used  for  general  domestic  pur- 
poses and  for  boiler  supply.  The  well  probably  penetrates  the  Chat- 
tahoochee and  Vicksburg  formations. 

Table  S2.—' Wells  in  Thomas  County. 


Na 

Location. 

Owner. 

Driller. 

Aathority. 

Date 
com- 
pleted. 

Ap- 
proxi- 
mate 
eleva- 
tion 
above 
sea 
level. 

1 

BOBtOD 

IfeteaU 
Pavo- 

1 

rown 

S.  S.  Chandler... 

S.  8.  Chandler  and 

8.W.  McCaUie.a 

Postmaster 

Feet. 
197 

7 

170 

3 

T 

[*own 

W.  F.  Lk^d.... 
8.  8.  Chandler... 

W.M.Fambrou«^. 

8.  8.  Chandler 

J.W.8pencer6.... 

1906 
1907 
1800? 

4 

ThomasviUe 

do 

...do 

...do 

258 
258 

Depth. 

Diam- 
eter. 

Depth 

to 
prin- 
Spal 
water- 
bearing 
bed. 

Depth 
to 

other 
water- 
bearing 

beds^ 

Level 

of 
water 
below 
surfikoe. 

Yield  per 
minute. 

How  obtained. 

Na 

Flow. 

Pump. 

Quality. 

1 

Feet. 
320 

225 

400± 

444 

1,820 

Inches. 
6 

Feet. 
130-320 

Feet. 

Feet. 
102 

OclU. 
50 

Hard;  see  analysis  1, 

2 

Pui 

np 

Table  83. 

3 

6 
8 

200 
176 

1     210 

250 
600 

Hard. 

4 

24(M44 
410 

i  1,400 

Air-lift  Dtimo 

rSee  analyses  2  and  3, 

I    T 

VDieiM. 

a  Georgia  Oeol.  Survey  Bull.  No.  15  ,pp.  179-181,  1906. 
ftOeorgia  Oeol.  Survey  First  Rept.  Progress,  p.  74,  1891. 


Digitized  by 


Google 
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Table  S2.— Wells  in  Thomas  County— Continued. 


No. 

Use. 

Principal  water  bed. 

Remarks. 

Geologic  horixon. 

Character. 

1 

Domestic 

Chattahoochee  or 
Vicksburg  for- 
mation. 

do 

T/imestone 

See  log,  p.  433. 

? 

Boiler  supply,  do- 
mestic. 
do 

B 

Vicksburg  forma- 
tion? 

Chattahoochee  or 
Vicksburg  for- 
mation. 

Vicksburg  forma- 
tion? 

Limestone? 

Sandy  limestone.. 

Limestone 

6-inch  casing  to  200^:  feet;  cost  of  wen. 

4 
5 

Municipal  supply. 

$700. 
8-inch  casing  to  305  feet;  see  log,  p.  422. 

See  log,  p.  422. 

Table  83. — Analyses  of  underground  waters  from  Thomas  County . 
[Parts  per  million.) 


Oxides 

of  Iron 

and 

No. 

Source. 

Location. 

Principal  water- 
bearing stratum. 

Depth. 

Analyst. 

Sflica 
(SiOt). 

alum- 
inum 
(FesO, 

Alio,). 

Feet, 

1 

Town  well. 

Boston 

Vicksburg  forma- 

320 

Edgar  Everhart  a. 

20 

18 

7 

Town        well 
No.  1. 

ThomasvlUe 

tion? 
do 

(?) 

d< 

).o 

20 

1.6 

3 

Town        well 
No.  2. 

do. 

dn. 

0) 

d< 

XO 

20 

1.4 

• 

» 

• 

-o 

45 

M 

Si 

u 

•o 

d 

i 

a 

1 

1? 

o 

11" 

1 

1 

2^ 

o 

o   . 

08  W 

1 

Q^ 

P 
J 

Remarks. 

'A 

o 

a 

OQ 

Pui 

O 

« 

CO 

Ai 

t) 

H 

1 

40 

4.0 

5.4 

2.0 

0.0 

128 

8.8 

0.4 

9.5 

174 

18 

Well  1,  Table  82. 

2 

48 

22 

9.0 

2.6 

.0 

179 

81 

Tr. 

12 

278 

4 

Wells  4  and  5,  Table  82. 

8 

48 

22 

7.8 

2.1 

.0 

159 

82 

Tr. 

12 

274 

20 

Do. 

a  Georgia  Qeol.  Survey  Bull.  15,  pp.  177-180, 1908. 

TIPT  COUNTY. 

GENERAL  FEATURES. 

Tift  County  is  in  the  south-central  part  of  the  Coastal  Plain  of 
Georgia  in  the  long-leaf  pine  or  wire-grass  region.  Tif  ton,  the  county 
seat,  is  105  miles  south  of  Macon.  The  area  of  the  coxinty  is  243 
square  miles  and  the  population  is  11,487  (census  of  1910).  Lumber 
and  naval  stores  are  the  chief  products,  but  the  pine  timber  is  being 
rapidly  exhausted  and  the  inhabitants  are  giving  increased  attention 
to  agriculture,  which  will  doubtless  be  the  chief  industry  in  the  near 
futiu-e. 
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TOPOORAPHY. 

The  county  is  nearly  level  to  moderately  hilly.  The  upland  portion 
lies  300  to  400  feet  and  the  partly  swampy  lowlands  along  Little  and 
Alapaha  rivers  somewhat  less  than  300  feet  above  sea  level. 

lie  streams  are  smaU  and  flow  sluggishly  through  wide,  dense 
swamps.  The  waters  are  free  from  silt  or  clay  in  suspension  but  are 
dark  from  their  high  content  of  organic  matter.  Little  River,  which 
flows  south  through  the  western  part  of  the  county,  and  Alapaha 
River,  which  forms  a  part  of  the  northeastern  boimdary,  are  the 
principal  streams. 

GEOLOGY. 

The  Alum  Bluff  formation  (of  Oligocene  age),  which  consists  of  100 
feet  or  more  of  greenish  or  drab  sandy  clays  and  sands  interbedded 
with  thin,  hard  layers,  outcrops  in  a  small  area  along  Little  River 
in  the  southwestern  part  of  the  county.  The  formation  contains 
water-bearing  beds  and  is  overlain  throughout  the  greater  part  of  the 
county  by  100  feet  or  less  of  mottled,  irregularly  bedded  argillaceous 
sands,  greenish  sandy  clays,  and  subordinate  lenses  of  gravel,  which 
are  probably  of  Oligocene  age.  These  materials  weather  to  a  sandy 
soil,  which  contains  in  places  great  numbers  of  small  iron-oxide 
nodules  and  is  locally  known  as  "pebble^'  or  *' pimple"  land.  The 
deposits  yield  soft  waters  to  shallow  wells. 

In  a  narrow  belt  on  the  east  side  of  Little  River  accimiulations  of 
soft  surficial  sand  form  small  sand  hills  of  probable  Pleistocene  age. 

The  Alum  Bluff  formation  is  imderlain  by  400  or  500  feet  of  water- 
bearing limestones,  which  probably  represent  in  descending  order  the 
Chattahoochee  and  Vicksburg  formations  of  the  Oligocene  and  the 
Jackson  formation  of  the  Eocene.  These  limestones  are  imderlain  in 
descending  order  by  undifferentiated  strata  of  Eocene  and  Cretaceous 
age,  having  an  aggregate  thickness  of  2,000  feet  or  more.  The  Cre- 
taceous probably  rests  upon  a  deeply  biuied  surface  of  ancient  crys- 
talline rocks.  The  Eocene  and  Cretaceous  deposits  contain  important 
water-bearing  beds. 

WATER   RESOURCES. 
DISTBIBUnON  AND  CHARACTER. 

Shallow  dug  wells  are  the  chief  source  of  domestic  water  supply 
Deep  wells  have  been  drilled  at  Tifton. 

Streams  and  ponds  are  used  locally  for  stock  and  are  the  principal 
source  of  boiler  supplies  for  sawmills,  factories,  and  railway  locomo- 
tives. A  few  small  springs  on  the  edges  of  the  creeks  and  swamps 
are  used  for  domestic  supplies.  The  water  from  the  Murrow  Mineral 
Spring,  4  miles  west  of  Tifton,  is  bottled  and  sold  for  drinking  (See 
Table  85,  analysis  4.) 
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Artesian  water  can  be  obtained  anywhere  in  the  county  at  depths 
of  100  to  1,000  feet  or  more.  It  is  doubtful  if  flowing  wells  can  be 
obtained. 

LOCAL  8I7PPLIES. 

TifUm  (population  2,381,  census  of  1910).— The  town  of  Tifton 
owns  a  public  water-supply  system  which  obtains  water  from  an 
artesian  well  550  feet  deep  drilled  in  1906.  The  water  rises  to  within 
125  feet  of  the  surface,  and  the  maximum  yield  by  pumping  is  420 
gallons  a  minute.  Rock  is  said  to  have  been  entered  at  270  feet. 
The  principal  water-bearing  bed  is  between  300  and  550  feet.  The 
water  has  a  slight  odor  of  hydrogen  sulphide  and  is  moderately  hard, 
but  is  used  for  general  domestic  and  manufacturing  purposes.  (See 
analysis  1 ,  Table  85.) 

A  partial  set  of  well  borings  on  file  in  the  oflSce  of  the  United  States 
Geological  Survey  (well  No.  1174)  probably  came  from  the  town  well 
just  described.  The  samples  were  furnished  by  the  Hughes  Specialty 
Well  Drilling  Co.,  of  Charleston,  S.  C.  The  following  partial  log  has 
been  prepared: 

Partial  log  o/toum  well  at  Ttfton. 


Mining 

Mixture  of  clear  quarts  sand  and  fine  fragments  of  claystone 

White  sandy  claystone , 

Fine  white  sand 

Chunks  of  light-gray  flint  showing  dendritic  growths 

Missing , 

Finelight-eray  argillaceous,  calcareous  sand 

Very  fine  light-gray  argillaceous,  slightly  calcareous  sand 

Mixture  of  coarse  quartz  sand  and  fragments  of  gray  clay  and  white  limestone. . 

Miwing : .7. .7. 

Very  fine  calcareous  sand 

Fine  calcareous  sand 

Missing 

Wh ite  sandy  limestone 

Flfait 


Thick. 


Depth. 


Fed. 

Fed. 

SO 

80 

20 

100 

20 

120 

10 

130 

5 

135 

5 

140 

8 

148 

2 

150 

18 

108 

10 

178 

7 

185 

15 

200 

12 

213 

66 

278 

The  limestones  penetrated  between  212  and  278  feet  probably 
belong  to  the  Chattahoochee  formation. 

Another  sample,  bearing  the  well  number  1,325,  received  in  Janu- 
ary, 1907,  from  the  Hughes  Specialty  Well  Drilling  Co.,  was  taken 
from  the  town  well  (probably  the  well  just  described)  and  is  said  to 
represent  the  materials  penetrated  between  298  and  400  feet.  It 
consists  of  pure  white  limestone  having  a  botryoidal  appearance. 

Capt.  H.  H.  Tift's  well,  completed  in  1896,  is  368  feet  deep  and  the 
water  rises  to  within  125  feet  of  the  surface.  Two  or  three  wateiv 
bearing  strata  are  said  to  have  been  struck.  Limestone  was  encoun- 
tered at  260  feet.  The  principal  water-bearing  bed  is  sand,  at  a  depth 
of  330  feet. 
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A  well  owned  by  the  Tifton  Ice  &  Power  Co./  near  the  Atlantic 
Coast  line  Railroad  station  about  10  feet  above  the  railroad  track,  is 
572 J  feet  deep.  The  water,  which  rises  to  within  115  feet  of  the 
surface,  is  used  chiefly  for  the  manufacture  of  ice.  The  following  is  a 
partial  log: 

Partial  log  of  well  of  Tifton  Ice  &  Power  Co.,  Tifton, 


Thksk- 
nem. 


Depth. 


Cb7Aiidaaiid 

Siodroek 

Bock  and  clay  (20-foot  layers) 

<>aickniid 

Not  reported 

TLudObA 

PoroQS  limestone,  containing  water  in  cavenis  in  lower  172  feet. 
Not  reported 


Ftet. 

90 

20 
100 

2S 

96 

30 
212 

oa5 


Feet. 

30 

50 
150 
175 
270 
300 
512 
572.5 


Table  M.— Wells  in  Tift  County. 


Na 


Location. 


Owner. 


Anthority. 


Date 
com- 
pleted. 


Approxi- 
mate eleva- 
tion above 
sea  level. 


Tiftim. 
....do 
....do 


Town 

H.H.Tift 

Tifton  Ice  &  Power  Co. , 


W.  S.  WaDcer. 


W.  W.  Bumham » . 


1906 
1896 


Feet. 


370 

370 

343r 


Na 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed. 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
wato* 
below 
smiiaoe. 


Yield  per 
minute. 


Flow. 


Pomp. 


How  obtained. 


Quality. 


Feet. 
550 


368 

57^ 


Ineket. 


Feet. 


8  300-650 


Feet. 


330-368 
340^12 


Feet. 
125 


125 
115 


GnUa. 


OaHt. 
420 


150 


Air-lift  pmnp. 


Hard,  slightly  snl- 
phurous.  See  an- 
alysis 1,  Table  85. 

Hard.    See  analysis 

2,  Table  85. 
Hard.    See  analjrsis 

3,  Table  85. 


Na 


Use. 


Principal  water  bed. 


Geologic  horiMm. 


Character. 


Remarks. 


Mmilcipal  supply. 
Domestic 


Vicksborg  forma- 
tion? 


Porous  limestone. 


.do. 


Manufacture  of 
ice  and  boiler 
supply. 


Vicksbnrg  forma- 
tionr 


.do. 
.do. 


8-inch  casing  to  270  feet.    Cost  of  well, 

$2,000;  of  machinery,  $2,000.    See  log, 

p.  426. 
Lunestone  at  260  feet;  330  feet  of  8-hich 

casinz. 
Water  from  cavities  in  limestone.    Cost 

of  wdl,  $2,000;  of  pumping  plant, 

$1,000.    See  log  above. 


i  Qeoigia  QeoL  Survey  Bull.  16,  pp.  64, 66, 1906. 
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Table  85. — ArudyuM  of  underground  waUrtJrom  Tift  County, 
(Parts  per  millkm.] 


No. 


Dftteof 


Souroe. 


bStoMT  »*«^  I    Ai-i^ 


1911. 
May  M 


Apr.    3 


TownwaU 

WeflofH.  H.Tift... 
WeU  of  Tifton  loe  A 

Power  Co. 
Murrow   Mineral 

Spring. 


Tifton... 


.do., 
.do.. 


I    Feel. 
Vfa^sburs  forma-  !  300.560 
tionr 

do I  330-368 

do I  340-5U 


Tifton,  4 
west  of. 


Late  OUgooene?. 


Edgar  Everliart. 

H.  C.  White.* 
Boiler  Compound 
Co.»      "*~'*^ 

Edgar  ETerhart. 


IS 


I 


5© 
is 


•2 

3 

o 


Remarks. 


22 


5.3 


2.0 


18 


ft.0 


ao 

116 
34 


.0 


181 


154 


6.0 
12 
49 


Tr. 


ai 


Tr. 


5.0 
.7 
12 


3.0 


7.0 


168 


WeU  1,  Table  84. 
WeU  2,  Table  84. 
Total  depth  of  weU 

572i  feet.     Well  3, 

Table  84. 


a  Qeofgia  QeoL  Survey  BdU.  15,  pp.  H  ^»  1908.  b  idem,  p.  55. 

TOOHBS  COT7NTY. 


«  FeiOt+ AlsOt. 


GENERAL  FEATURES. 

Toombs  County  is  in  the  east-central  part  of  the  Coastal  Plain 
of  Georgia.  Lyons,  the  county  seat,  is  on  the  main  line  of  the 
Seaboard  Air  line  Railway,  75  miles  west  of  Savannah.  The  area 
of  the  county  is  393  square  miles  and  the  population  is  11,206  (census 
of  1910). 

TOPOGRAPHY. 

The  county  is  for  the  most  part  sUghtly  undulating  to  hilly, 
but  some  of  the  interstream  areas  are  nearly  level.  Altamaha 
River,  which  forms  the  southern  boundary,  has  cut  100  or  150  feet 
below  the  general  upland  level.  Ohoopee  River  and  Pendletons 
Creek,  the  next  largest  streams,  are  bordered  on  the  east  by  low 
hills  or  ridges  with  conspicuous  coverings  of  incoherent  quartz  sand, 
the  origin  of  which  has  not  yet  been  satisfactorily  explained.  Small 
branches  and  creeks  are  numerous  and  flow  through  swamps  in 
broad  shallow  valleys. 

The  known  altitudes  at  railroad  stations  are  Lyons,  254  feet; 
Ohoopee,  187  feet;  and  Vidalia,  257  ( ?)  feet.  The  elevation  of  the 
swamp  along  Altamaha  River,  estimated  from  bench  marks  estab- 
lished by  United  States  Army  Engineers,  is  75  to  85  feet  above  sea 
level. 
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GEOLOGY. 

The  Alum  Bluff  formation,  which  consists  of  100  feet  or  more 
of  sands  and  bluish  or  drab  sandy  clays,  in  part  fuller's  earth,  with 
interbedded  layers  of  sandstone  or  aliuninous  grit,  outcrops  in  the 
valley  of  Altamaha  River  and  underlies  the  remainder  of  the  coimty. 
The  deposits  contain  water-bearing  beds. 

The  Aliun  Bluff  formation  is  overlain  by  75  or  100  feet  of  irregu- 
larly bedded,  locally  indurated  sands,  sandy  clays,  and  gravels,  which 
probably  are  of  Oligocene  age,  and  which  form  the  surface  throughout 
nearly  all  the  coimty.  These  materials  are  the  source  of  the  water 
obtained  in  shallow  wells.  Pleistocene  terrace  deposits  occur  in 
small  areas  along  Altamaha  River. 

The  Alum  Bluff  formation  is  underlain  by  a  series  of  undifferen- 
tiated limestones,  sands,  clays,  and  marls,  which  in  descending  order 
are  of  Oligocene,  Eocene,  and  Cretaceous  age.  At  an  unknown 
depth,  perhaps  2,500  feet  or  more,  the  Cretaceous  deposits  rest 
upon  a  basement  of  ancient  crystalline  rocks. 

The  Oligocene,  Eocene,  and  Cretaceous  deposits  contain  important 
water-bearing  beds. 

WATER  BESOUBCES. 
DISTRIBUTION  AND  CHARACTEB. 

Dug  wells  15  to  40  feet  deep  are  the  chief  source  of  domestic 
water  supply;  most  of  them  tap  water-bearing  beds  in  the  surficial 
sands  and  gravels  of  Oligocene  ( ?)  age  and  yield  soft  potable  waters 
suitable  for  household  use,  except  where  not  properly  protected 
from  surface  pollution.  Deep  weUs  have  been  drilled  at  Lyons  and 
YidaUa. 

Small  seepage  springs  are  scattered  throughout  the  county  but 
are  comparatively  unimportant  as  sources  of  water  supply;  most  of 
them  occur  at  the  edges  of  the  swamps  bordering  the  streams  and 
issue  either  from  the  base  of  sand  hills  or  from  sandy  layers  in  the 
Oligocene  (  ?)  surficial  deposits.  An  analysis  of  water  from  a  spring 
owned  by  J.  M.  and  C.  S.  Meadows,  Normantown,  is  given  in  Table  87 
(analysis  2). 

The  waters  of  streams  are  suitable  for  stock  and  boiler  supply 

Abundant  supplies  of  artesian  water  can  be  obtained  anywhere 
in  the  county  at  depths  of  100  to  1,000  feet  or  more.  The  prospects 
for  obtaining  flows  are  good  only  on  the  low-terrace  plains  bordering 
Altamaha  River  and  on  the  lowlands  bordering  Ohoopee  River  and 
Pendletons  Creek. 
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LOCAL  BUFFLIS8. 


Lyons  (population  927,  census  of  1910). — ^Two  public  artesian  wells 
have  been  drilled  at  Lyons.  The  first,^  drilled  in  1900,  is  450  feet 
deep  and  the  water  rises  to  within  85  feet  of  the  surface;  the  well  is 
no  longer  in  use.  The  second,^  drilled  in  1909,  is  406  feet  deep  and  is 
8  inches  in  diameter  at  the  top  and  6  inches  at  the  bottom.  The 
principal  supply  is  said  to  come  from  a  sand  at  400  feet,  and  the  water 
rises  to  within  100  feet  of  the  surface.  This  well  furnishes  the  mu- 
nicipal water  supply  for  both  domestic  and  manufacturing  purposes. 
(See  analysis  1,  Table  87.) 

Vidalia  (population  1,776,  census  of  1910). — ^The  public  water 
supply  at  Vididia  is  obtained  from  a  well  805  feet  deep  at  the  electric- 
light  plant  in  the  eastern  part  of  the  town.  The  water  comes  chiefly 
from  limestones  below  440  feet  and  rises  to  within  140  feet  of  the 
surface.  Another  water-bearing  stratum  was  penetrated  at  about 
400  feet  but  was  cased  off.  The  water  from  the  limestones  is  suitable 
for  drinking  but  is  rather  hard  and  is  objectionable  for  boiler  supply. 
The  following  log  has  been  furnished  by  the  driller: 

Log  of  well  at  the  electric-light  plants  Vidalia. 


Clay 

Marl(T) 

Gray  sandstone  (water) 

Laminated  clay 

Sandstone  (water) 

Sand 

D rab  laminated  clay . . . -. 

Sand  (water) 

Dark-colored  clay 

Yellow  ferruginous  sandstone 

Gray  laminated  clay 

Sand  (water  bearing) 

Clay 

Sand 

Laminated  clay 

Sand 

Hard  clay  or  shale 

Sand  with  shells 

Sand 

Blue  marl 

Principally  limestone,  water  bearing 
Not  reported 


Tbksk- 


Depth. 


F^. 

i?fee<. 

40 

40 

30 

70 

40 

110 

27 

137 

8 

145 

20 

106 

30 

196 

1 

196 

ao 

216 

8 

224 

40 

270 

27 

297 

25 

322 

2 

324 

11 

335 

1 

336 

19 

355 

20 

875 

20 

395 

40 

435 

305 

800 

5 

805 

A  sample  from  800  feet  is  a  glauconitic  sandy  marl. 

A  well  at  the  ice  factory,  about  one-fourth  mile  west  of  the  Seaboard 
Air  Line  Railway  station,  is  507  feet  deep  and  is  cased  to  377  feet, 
where  a  water-bearing  stratum  is  said  to  have  been  entered.  The 
water,  which  stands  within  120  feet  of  the  surface,  is  pumped  at  the 
rate  of  93  gallons  per  minute.  It  is  said  to  be  much  softer  than  the 
city  water  and  is  used  for  the  manufacture  of  ice  and  for  boiler 

1  MoCallie,  S.  W.,  Georgia  Geol.  Survey  BuU.  15,  p.  171, 1906. 
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supplies.    This  well  and  the  town  well  are  about  three-quarters  of  a 
mile  apart  and  are  at  about  the  same  elevation. 

Table  S^.^Wells  in  Toombs  County. 


Na 


Owner. 


Driller. 


Aothorlty. 


Date 
com- 
pleted. 


proxi^ 
mate 
eleva- 
tion of 
mouth 
above 
sea 
level. 


Lyons... 
do.. 


Vidalia. 

Vidalia,  \  mile  west 

of    Seaboard    Air 

Line  By. 


Town 

....do. 

....do. 

IcelMTtory. 


E.  L.  Edenfleld. 


8.W.  McCallieo. 
E.  L.  Edenfleld.. 


1900 
1909 
1906 


Feet. 
254 

254 
257? 
257? 


Na 


DeptlL 


Diam- 


Depth 

to 
prin- 

water- 
bearing 
bedT 


Depth 

to 
other 
water- 


ts^^^. 


beds. 


Level 

of 

water 

below 


Yield 

minute 

by 
pump- 


How  obtained. 


Quality. 


Feet. 
450 
406 
806 

507 


Feet. 

450? 
400-406 
440-600? 

837? 


Feet. 


400 


Feet. 
85 
100 
140 
120 


OaOa. 


100 


Air-lift  pump. 


Hard. 

See  analysis  1,  Table  87. 

Hard. 

Fairly  soft. 


Na 


Use. 


Dmnestic. 

Manntacturing, 
domestic 


Domestic 

Manutecture  of  ioe 
and  boiler  sup- 
ply. 


Principal  water  bed. 


Oeologic  horiioo. 


Eocene?.. 
....do.... 


Eocene 

OUgooene  or  Eok 


Character. 


Sand 

Limestone.. 


Remarks. 


6-inch  casing  to  200±  feet.  Diameter 
at  top  8  inches  and  at  bottom  6 
inches.    Ck)st  of  well,  about  $1,000. 

See  log,  p.  430. 


o  Georgia  Qeol.  Survey  Bull.  15,  p.  171, 1906. 
Table  87. — Analyses  of  well  and  spring  waters  from  Toombs  County. 
[Parts  per  mflUon.] 


S?(iSf!lv;. 


^ (Al). 

&>clmnCCa)..... 


0.0 
.6 


Pota«lum(K) 

Ovbonate  radicle  (CO|) 

Bicarbonate  radicle  (HCO|) . 

Sulphate  radicle  CSOO 

Nitrate  radicle  (NOt) 

Chlorine  (CI) 

Total  dissolved  solids 


0.0 
LO 


.0 
118 
6.0 
.1 
11 
112 


2.4 
.6 
.1 

L8 
.7 

8.3 
.8 


28 
L4 


5.3 
20 


..iaa°« 


Apr.  15, 1911.    Edgar  Everhart,  analyst, 
owned  by  J.  M.  and  C.  S.  Meadows,  Normantown;  water-bearing  formation,  OUgooene  surflcial 
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TUBNBB  COX7NTY. 
GENERAL  FEATUBES. 

Turner  County  is  in  the  central  part  of  the  Coastal  Plain  of  Geoi^a. 
Ashbum,  the  county  seat,  is  on  the  (Georgia  Southern  &  Florida  Rail- 
way, 85  miles  south  of  Macon.  The  area  of  the  county  is  231  square 
miles,  and  the  population  is  10,075  (census  of  1910). 

TOPOORAFHT. 

Turner  County  is  moderately  hilly,  but  the  hills  are  low  and  the  val- 
leys broad  with  gentle  slopes.  The  general  upland  surface  is  350  to 
400  feet  above  sea  level.  Small  ponds  occur  throughout  the  county, 
and  in  the  west  lime  sinks  indicate  the  presence  of  limestone  at  no 
great  depth.  The  streams  which  drain  the  county  originate  in  the 
Coastal  Plain  and  are  small  and  clear. 

GEOLOGY. 

Strata  of  Oligocene  age  underlie  the  entire  county  but  have  not 
been  accurately  discriminated.  It  is  believed,  however,  that  they 
represent  in  ascending  order  the  Vicksbm^,  Chattahoochee,  and  Alum 
Bluff  formations.  The  Vicksbm^  formation,  which  consists  of  200 
feet  or  more  of  limestones  with  interbedded  layers  of  sand  and  clay, 
does  not  appear  at  the  surface. 

The  Chattahoochee  formation  is  lithologicaUy  similar  to  the  Vicks- 
burg  formation,  but  probably  does  not  exceed  100  feet  in  thickness. 
It  comes  to  the  surface  in  a  small  area  in  the  extreme  west.  Both  the 
Vicksburg  and  the  Chattahoochee  formations  are  believed  to  carry 
potable  waters  in  great  abundance. 

The  Alum  Bluff  formation,  which  consists  of  100  feet  or  more  of 
bluish  sandy  clays,  sands,  and  sandstones,  outcrops  in  a  belt  a  few 
miles  wide  extending  north  and  south  in  the  extreme  west.  The  for- 
mation contains  water-bearing  beds.  The  Alima  Bluff  formation  is 
overlain  by  100  feet  or  less  of  irregularly  bedded  coarse  ferruginous 
sands  and  blusish  sandy  clays,  which  are  probably  also  of  Oligocene 
age.  These  beds  form  the  surface  materials  throughout  the  remainder 
of  the  county  and  are  the  source  of  the  waters  obtained  in  shallow  dug 
wells. 

Deeply  buried  beneath  the  Vicksburg  formation  are  undifferentiated 
deposits  of  Eocene  age,  probably  representing  in  descending  order  the 
Jackson  formation  and  the  Claiborne  group  and  perhaps,  also,  the  Wil- 
cox and  Midway  formations.  They  contain  water-bearing  beds.  The 
Eocene  deposits  are  imderlain  in  turn  by  deposits  of  Cretaceous  age, 
the  aggregate  thickness  of  which  is  probably  between  1,500  and  2,500 
feet;  these  deposits  also  contain  water-bearing  beds.    The  Cretaceous 
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deposits  are  beliered  to  rest  upon  a  deeply  buried  basemtot  of  ancient 
crystalline  rocks. 

WATEB  BBSOUBOES. 

DISTRIBUTION  AND  CHARACTER. 

Dug  wells  10  to  60  feet  deep,  yielding  soft  waters,  are  the  chief 
source  of  domestic  water  supply.  Deep  wells  have  been  drilled  at 
Ashbum  and  Worth.  Creek  water  is  used  locally  for  stock.  A  few 
of  the  small  springs  of  the  county  are  used  for  domestic  water  supplies. 

Artesian  water  can  be  obtained  anywhere  in  the  county  at  depths 
ranging  from  100  to  1,500  feet  br  more.  On  the  lowlands  bordering 
the  larger  creeks  it  is  probably  possible  to  obtain  flows  by  drilling  to 
depths  exceeding  500  feet. 

LOCAL  SUPPLIES. 

Ashhum  (population  2,214,  census  of  1910). — ^The  town  of  Ashbum 
obtains  its  municipal  water  supply  from  three  deep  wells  drilled  in 
1895  by  the  J.  S.  Betts  Lumber  Co.  but  now  owned  by  the  munici- 
pality. The  wells  are  about  500  feet  deep  and  are  20  feet  apart.  The 
water  rises  to  within  175  feet  of  the  surface  and  the  yield  is  125  to  150 
gallons  per  minute.  The  water,  which  is  probably  derived  from  the 
Vicksburg  formation,  is  slightly  hard,  is  low  in  total  solids,  and  has 
proved  satisfactory  for  domestic  and  manufacturing  purposes.  A 
sample  of  water  from  one  of  these  wells,  collected  June  15,  1911,  was 
analyzed  by  Edgar  Everhart  as  follows: 

Analysis  of  water  from  one  of  the  public  wells  at  Ashbum. 

Parts  per  mllUoD. 

SUica  (SiOa) 26 

Iron  (Fe) 4 

Calcium  (Ca) 24 

Magnesium  (Mg) 7. 0 

Sodiimi  and  potassium  (Na+K) 8. 0 

Carbonate  radicle  (CO,) 2.0 

Bicarbonate  radicle  (HCO3) 117 

Sulphate  radicle  (SO4) 8. 0 

Nitrate  radicle  (NO,) 2 

Chlorine  (CI) 3.5 

Total  dissolved  solids 100 

Worth  (population  169,  census  of  1910). — ^At  Worth  domestic  water 
supplies  are  obtained  in  part  from  a  well  375  feet  deep,  in  which  the 
water  rises  to  within  10  feet  of  the  surface. 

McCallie  *  describes  a  well  at  this  place,  drilled  by  the  Enterprise 
Lumber  C!o.  in  1896,  the  depth  of  which  is  300  feet.  The  water, 
which  is  probably  derived  from  the  Vicksburg  formation,  rises  to 

i  Georgia  QeoL  Suryey  Bull.  15,  p.  197, 1908. 
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within  60  feet  of  the  surface.    Limestone  is  said  to  have  been  encoun- 
tered.   The  water  was  used  for  boiler  supply. 

TWIOOS  COUNTY. 

GENERAL  FEATURES. 

Twiggs  County  is  in  the  north-central  part  of  the  Coastal  Plain  of 
Greorgia.  Its  area  is  314  square  miles  and  its  population  (census  of 
1910)  is  10,736.  Agriculture  and  the  mining  of  kaolin  and  high- 
grade  clays  are  the  chief  industries. 

TOPOGRAPHY. 

The  coimty  is  a  dissected  upland  plain  within  the  physiographic 
division  known  as  the  fall-Une  hills.  Its  central  part  forms  the 
divide  between  the  Ocmulgee  and  Oconee  river  systems.  Numerous 
small  creeks  and  branches  flow  southwestward  into  Ocmulgee  River, 
and  other  small  streams  flow  southeastward,  eventually  reaching 
Oconee  River.  Erosion  by  Ocmulgee  River  and  the  nimierous 
small  streams  in  the  coimty  has  rendered  much  of  the  surface  broken 
and  hilly.  In  relatively  narrow  areas  bordering  Ocmulgee  River 
Pleistocene  terracing  processes  have  produced  two  plains,  one  10  to 
20  feet  and  the  other  60  to  75  feet  above  low-water  level  of  the  river. 

GEOLOGY. 

Eocene  strata  outcrop  over  the  greater  part  of  the  county,  perhaps 
reaching  a  maximum  thickness  of  200  feet  at  the  extreme  southern 
border.  The  Eocene  beds  rest  imconformably  upon  Cretaceous 
strata  which  consist  predominantly  of  irregularly  bedded  sands  with 
subordinate  clay  lenses.  These  Cretaceous  sands  and  clays  outcrop 
in  a  narrow  strip  bordering  Ocmulgee  River  along  the  western  edge 
of  the  county  and  along  the  bottoms  and  lower  slopes  of  the  valleys 
of  the  small  tributary  streams  entering  Ocmulgee  River  from  the 
east;  they  appear  also  in  the  valley  of  Big  Sandy  Creek  in  the  north. 
Both  the  Lower  and  Upper  Cretaceous  are  beheved  to  be  represented. 
Lower  Cretaceous  deposits  lie  immediately  beneath  the  Eocene  in 
approximately  the  northern  third  of  the  coxmty.  The  Cusseta  sand 
member  of  the  Ripley  formation  (Upper  Cretaceous)  intervenes 
between  the  Lower  Cretaceous  and  Eocene  beds  in  a  belt  4  or  5  miles 
wide  in  the  west-central  part  of  the  county  and  extends  eastward 
beneath  the  Eocene.  In  the  southwestern  part  of  the  area  the 
Providence  sand  member  of  the  Ripley  formation  intervenes  between 
the  Cusseta  sand  and  the  Eocene  and  extends  eastward  beneath  the 
Eocene.  The  Eocene  deposits  present  in  the  county  have  been 
referred  to  the  Claiborne  group,  the  Jackson  formation,  and  the 
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^leksbuTg  formation.  The  Claiborne  group  is  composed  of  sands 
and  days,  the  Jackson  formation  consists  chiefly  of  limestones,  and 
the  Vicksbnrg  formation  consists  chiefly  of  the  residual  products  of 
decomposed  limestone.     (See  PI.  Ill,  p.  52.) 

Thin  Pleistocene  deposits  of  sandy  loams,  sands,  and  gravels  cover 
narrow  terrace  plains  along  Ocmulgee  River. 

Water-bearing  sands  are  nimierous  in  the  Cretaceous  deposits  and 
are  present,  though  fewer  in  number,  in  the  Claiborne  group  of  the 
Eocene. 

WATEB  BESOUBGES. 

Domestic  water  supplies  throughout  the  coxmty  are  obtained 
chiefly  from  dug  or  bored  wells  30  to  100  feet  deep  and  from  nimierous 
springs.  Both  weUs  and  springs  yield  waters  of  excellent  quality  for 
domestic  and  industrial  purposes.  The  numerous  creeks  and  branches 
are  sources  of  exceUent  water  for  stock  and  for  steam  making. 

Lower  and  Upper  Cretaceous  deposits  underhe  the  whole  county 
but  appear  at  the  surface  only  in  the  valleys  of  Ocmulgee  River  and 
its  tributaries  along  the  western  side  of  the  county  and  in  the  valley 
of  Big  Sandy  Creek  in  the  north.  The  Cretaceous  deposits  are  com- 
posed largely  of  beds  of  porous  sand  capable  of  carrying  large  quan- 
tities of  water.  In  the  northern  part  of  the  county  these  water- 
bearing beds  Ue  at  100  to  300  feet  and  in  the  extreme  south  at 
probably  150  to  1,500  feet  or  more.  The  Eocene  deposits,  particu- 
larly the  sandy  strata  of  the  Claiborne  group,  should  yield  small  to 
moderate  amounts  of  potable  water  at  depths  not  exceeding  200  feet. 

Conditions  appear  favorable  for  obtaining  flowing  wells  in  the 
valley  of  Ocmulgee  River  at  elevations  less  than  50  feet  above  low- 
water  level. 

WABB  COUNTY. 

GENERAL  FEATUBES. 

Ware  County  is  in  the  southeastern  part  of  the  Coastal  Plain  of 
Georgia,  its  eastern  boundary  being  about  50  miles  from  the  Atlantic 
coast.  Its  area  is  804  square  miles  and  its  population  (census  of 
1910)  is  22,957.  The  principal  industries  are  lumbering  and  the 
manufacture  of  turpentine  and  resin,  but  increased  attention  is  being 
given  to  agriculture,  which  will  doubtless  be  the  chief  industry  of  the 
future. 

TOPOGRAPHY. 

The  northern  part  is  a  gently  rolling  to  nearly  level  upland  plain 
having  a  very  slight  general  southward  slope  and  a  maximum  eleva- 
tion of  about  250  feet.  The  southern  part  is  a  swampy,  poorly 
drained,  pine  and  saw-palmetto  flat  lying  115  to  130  feet  about  sea 
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level.    Okefenokee  Swamp  covers  the  extreme  southern  part  of  the 
coxmty. 

Satilla  River,  the  largest  stream,  flows  eastward  across  the  north- 
em  part  of  the  coxmty  and  forms  the  northeastern  boundary;  it  is  a 
sluggish  dark-water  stream,  flowing  through  a  low,  sand-covered, 
poorly  drained  terrace  plain.  Low-water  level  at  the  Atlantic  Coast 
line  Railroad  bridge,  3  miles  northeast  of  Waycross,  is  about  70  feet 
lower  than  the  surface  at  Waycross,  where  the  altitude  is  140  feet 
above  sea  level.  The  smaller  streams  spread  out  through  swamps 
and  carry  a  large  amoimt  of  decayed  vegetation. 

GEOLOGY. 

Throughout  all  but  a  few  relatively  small  areas  in  the  southern  part 
of  the  coimty  the  surface  terrane  consists  of  150  feet  or  less  of  irr^u- 
larly  bedded  sands  and  clays  which  are  probably  of  late  Oligocene  age. 
They  weather  to  loose  gray  or  yellowish  quartz  sands  and  are  in  part 
water  bearing.  At  many  places  the  materials  immediately  beneath 
the  surface  sands  consists  of  mottled  reddish,  yellowish,  and  bluish 
argillaceous  sands,  in  part  cemented  by  iron  oxide  and  locally  known 
as  hardpan.  The  remainder  of  the  coimty  is  covered  by  sands  and 
clays  of  Pleistocene  age.  The  late  Oligocene  ?  beds  are  the  source  of 
the  waters  obtained  in  shallow  wells. 

A  series  of  imdifferentiated  sands,  clays,  limestones,  and  marls  of 
Tertiary  age  underKes  the  Pleistocene  deposits  and  probably  includes 
in  descending  order  representatives  of  the  Pliocene,  ACocene,  Oligo- 
cene, and  Eocene.  According  to  the  log  of  a  700-foot  well  at  Waycross 
(pp.  438-439)  fossils  corresponding  to  the  Tampa  formation  (Oligocene) 
of  Florida  (  =  Chattahoochee  formation  of  Georgia)  were  found  at  415 
feet.  Limestones  interbedded  with  layers  of  sand  and  shell  marl, 
probably  representing  the  lower  portion  of  the  Chattahoochee  forma- 
tion and  the  Vicksburg  formation  of  the  Oligocene,  and  perhaps  also 
the  Jackson  formation  of  the  Eocene,  were  encoimtered  between  440 
and  691  feet. 

Nothing  definite  is  known  concerning  the  depodts  beneath  the 
limestones,  but  it  is  believed  that  they  are  imderlain  in  descending 
order  by  sediments  of  Eocene  and  Cretaceous  age,  and  that  at  some 
depth,  perhaps  3,000  feet  or  more,  the  latter  rest  upon  a  basement  of 
ancient  crystalline  rocks.  Both  the  Eocene  and  Cretaceous  deposits 
probably  contain  important  water-bearing  beds. 

WATER  BESOUBCES. 
DISTRIBUTION  AND  CHARAGTEB. 

Dug  and  driven  wells  10  to  40  feet  deep  are  the  chief  source  of 
domestic  water  supply.  They  yield  an  abundance  of  soft  water 
which  in  wet  seasons  often  stands  within  3  or  4  feet  of  the  surface. 
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Tbe  wateis  of-  the  shallow  wells  are  liable  to  contamination  from 
surface  som-ces  owing  to  the  porous  character  of  the  soils  and  subsoils. 
Deep  wells  haye  been  drilled  at  Waycross  and  at  Beach.  (See 
Table  88.) 

Springs  are  few  in  number,  small,  and  of  Uttle  value.  The  waters 
of  streams  and  ponds  are  used  to  some  extent  for  stock  and  for  boiler 
supply. 

Artesian  water  can  be  obtained  anywhere  at  depths  of  100  to  1,000 
feet  or  more.  Waters  from  deep  sources,  provided  the  wells  are 
properly  cased,  are  not  subject  to  contamination  from  surface  soTU*ces 
and  are  more  suitable  for  all  purposes,  except  boiler  supply,  than  the 
waters  of  shallow  wells  and  streams. 

The  prospects  for  obtaining  flows  are  not  good  except  on  the  low- 
lands bordering  Satilla  River,  where  flowing  wells  can  probably  be 
obtained  at  depths  of  1,000  feet  or  more. 

LOCAL  BUFPLnSB. 

Waycross  (population  14,485,  census  of  1910). — ^The  city  of  Way- 
cross  owns  a  public  water-supply  system,  which  obtains  water  from 
two  artesian  wells,  at  the  intersection  of  Plant  Avenue  and  Mary 
Street.  The  surface  at  the  mouth  of  the  wells  is  about  2  feet  lower 
than  the  Atlantic  Coast  line  Railroad  station,  which  is  140  feet  above 
sea  leveL  According  to  H.  M.  Pafford,  city  engineer,  the  first  well, 
drilled  in  1893,  is  700  feet  deep,  12  inches  in  diameter  at  the  top,  and  8 
inches  in  diameter  at  the  bottom;  and  the  second  well,  drilled  in 
1895,  is  700  feet  deep,  10  inches  in  diameter  at  the  top,  and  6  inches 
in  diameter  at  the  bottom.  The  principal  water-bearing  bed  is  be- 
tween 670  and  700  feet,  and  the  water  rises  to  within  58  feet  of  the 
surface.  The  combined  maximimi  yield  of  the  wells  is  1,800  gallons 
per  minute.  The  city  consimies  1,080,000  gallons  of  water  per  day, 
which  is  distributed  from  a  standpipe  having  a  capacity  of  287,000 
gallons. 

The  wells  probably  tap  a  water-bearing  bed  in  Eocene  deposits, 
possibly  in  the  Jackson  formation. 

The  water  from  the  wells  is  clear  and  odorless,  and  although  hard  is 
of  good  quality  for  drinking,  but,  as  it  is  rather  high  in  calcium,  mag- 
nesium, and  sulphate  it  would  probably  produce  considerable  scale 
in  boilers.     (See  analyses  2  and  3,  Table  89.) 

Although  water  for  domestic  and  industrial  piu-poses  is  furnished 
chiefly  by  the  mimicipal  water-supply  plant,  many  shallow  dug  and 
driven  wells  owned  by  individuals  ^re  still  in  use,  and  some  of  the 
manufacturing  concerns  obtain  their  supplies  from  deep  or  shallow 
wells. 
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McCallie  ^  gives  the  following  log  of  one  of  the  city  wells,  prepared 
from  a  set  of  well  borings: 

Log  of  city  well  at  Wayaross. 

[Authority,  H.  Murphy,  chairman  of  water  works  oominiaBionl 

Feet. 

Surface  eand 2 

Motley  red,  yellow,  and  white  clays  at 9 

A  rather  coaise-grained,  waterwom  reddish  sand  at 20 

A  sample  of  sand  differing  mainly  from  the  above  in  being  of  a  red- 
dish-brown color  at 30 

Coarse  quartz  sand  cemented  by  iron  oxide  at 40 

Dark  gray  plastic  clay  at 50 

Very  coarse  white  sand  at 55 

Very  coarse  white  sand  at 80 

Dark  gray  clay  at 100 

Yellow  sandy  clay  at 115 

Fine  gray  sand  containing  glauconite  at 130 

Dark-gray  clay  at 140 

Sandy  clay  with  glauconite  at 145 

Fine  glauconitic  sandy  clay  at 160 

Coarse  white  sand  with  glauconite  at 185 

Dark-gray  greenish  marl  at 215 

Medium  fine-grained  glauconitic  sand  at 217 

Hard,  flinty,  sandy  drab-colored  claystone  at 226 

Drab-colored  calcareous  sandy  clay  with  fragments  of  flint  and 

limestone  at 228 

Hard  vitreous  glauconitic  sand  at 230 

Gray  glauconitic  marl  at 232 

Fine  dark-gray  sand  with  fragments  of  sheUs  at 234 

Blue  clay  at 236 

Gray  sandy  marl  at 275 

Coarse  sand  and  phosphatic  pebbles,  sharks'  teeth,  dental  plates  of 

rays,  and  glauconite  at 300 

Fine  sand  with  glauconite  at 302 

Hard  compact  sandstone  at 310 

Dark  sandy  clay  with  dental  plates  of  rays  and  glauconite  at 312 

Gray  marls,  fragments  of  pectens,  spines  of  sea  urchins,  etc.,  at 325 

Very  hard  compact  sandstone  at 340 

Fine  gray  glauconitic  sand  at 343 

Shells  at 380 

Shell  marl  at 400 

Highly  fossiliferous  limestone,  Tampa  horizon,  at 415 

Gray  marl,  pectens,  and  spines  of  sea  urchins  at 425 

White  chalky  sandy  limestone  at 440 

Fossiliferous  limestone  having  a  concretionary  structure  at 450 

White  chalky  arenaceous  limestone  at 455 

Gray  sandy  marl  at 475 

Fine  yellow  argillaceous  sand  at 480 

Gray  sandstone  and  claystone  at 500 

White  chalky  limestone  at 510 

Compact  dark-gray  limestone  with  fragments  of  corals  and  shells  at . .  525 

I  Georgia  QeoL  Survey  Bull.  U,  pp.  m-186, 1906. 
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Feet. 

Shell  marl  at 527 

White  chalky  limestone  at 530 

Dark  gray  marl  with  fragments  of  shells  at 550 

Hard,  compact  dove-colored  glauconitic  claystone  at 555 

White  chidky  limestone  at 560 

Gray  porous  limestone  with  caste  of  gastropods  at 600 

White  chalky  limestone  at 610 

White  compact  fossiliferous  limestone  at 650 

'* Peninsular"   limestone,  coral,   Foraminifera,  and .  bryozoans  in 

abundance  at 665 

White  chalky  limestone  at 670 

White  limestone  made  up  largely  of  the  teste  of  Foraminifera,  some 

of  which  are  an  inch  or  more  in  diameter,  at 675 

White  chalky  limestone  at 680 

Dark-gray  fossiliferous  limestone  at 685 

Fossiliferous  limestone,  Basilosaurus  horizon,  at 691 

Information  has  been  obtained  concerning  two  other  deep  wells  at 
Waycross.  One  of  them,  owned  by  the  Waycross  Gas  &  Construction 
Co.,  is  647  feet  deep  and  supphes  water  which  rises  to  within  55  or  60 
feet  of  the  surface  and  is  pumped  at  the  rate  of  500  gallons  a  minute. 
The  other  well,  owned  by  the  Hebard  Cypress  Co.,  at  its  lumber  mill 
just  outside  the  city  limits,  is  613  feet  deep  and  contains  water  which 
stands  within  57  feet  of  the  surface. 

Beach  (population  358,  census  of  1910). — ^A  deep  well  at  Beach, 
owned  by  McMillan  &  Co.,  is  850  feet  deep.  The  water,  which  rises 
to  within  75  feet  of  the  surface,  is  the  principal  domestic  supply 
and  is  also  used  for  making  steam  at  a  sawmill.  It  is  clear,  colorless, 
odorless,  and  wholesome. 

Table  SS.—Welhin  Ware  County. 


No. 

LocatloD. 

Owner. 

Driller. 

Authority. 

Date 
com- 
pleted. 

Ap. 
proxi- 
mate 
eleva- 
tion 
above 
sea 
level. 

1 

Beach  (500  feet  east  of 
the  post  offloe). 

Waycross     (Plant 
ATe.aiidliarySt.). 

do 

McMillan  <b  Co 

T,  H.  Calhoun .... 

8.W.McCa]lieoand 

H.H.Paflord. 
do 

1904 
1S93 
1895 

Feet, 

2 
3 

city 

do 

B.D.Pfan 

do 

138 
138 

4 

Waycross 

Waycross    Gas    & 

Construction  Co. 
Hebard  Cynress  Co. . 

H.  H.  Paflord. 

5 

WaycrossCnear  north- 
west city  limits). 

do 

o  Georgia  Geol.  Survey  Bull.  15,  pp.  181-183, 1908. 
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Table  SS,— Wells  in  Ware  County— Contianed. 


Depth. 

Diam- 
eter. 

Depth 

to 
prin- 

Depth 
to 

other 
water- 
bearing 

beds. 

Level 

of 
water 
below 
surfEMje 

Yield  per 
minute. 

No. 

cipal 
water- 
bearing 

bed. 

Flow. 

Pump. 

How  obtained. 

QuaUty. 

1 
? 

Feet. 
850 

700 

700 

647 
613 

Inche*. 
6 

8 

6 

6 
6 

Feet. 
860 

670-700 
67(^700 

Feet. 
350 

/     300 
\     400 
/     300 
\      400 

Feet. 
76 

68 
67 

ChUs. 

ChUa. 
60 

900 

000 

600 

J 

Ur4iftpnmp 

...do 

See  analysis  1,  Table 
89. 

See  analyses  2  and  S, 
Table  89. 
Do. 

3 

...do 

4 

fi 

No. 

Use. 

Principal  water  bed. 

Remarks. 

Oeologic  horison. 

1 

2 
3 

Domes 
supp 

Domes 

trial. 

do 

tic,   boaer 
ly. 

tic,   indus- 

Claiborne  group?.. 

JackMm      forma- 

tion? 
do 

Gravel  and  sand.. 

Porous  limestone.. 
....do 

Cost  of  weU,  $1,700:  pump,  S50a    Out. 

inches,  both  inserted  to  860  feet 
Diameter  at  top  12  inches,  at  bottom  8 

inches. 
Diameter  at  top  10  inches,  at  bottom  6 

inches. 

4 

do 

Limesto] 
....do.. 

ae 

5 

do 

Table  89. — Analyses  of  underground  waters  from  Ware  County. 
[Parts  per  million.] 


No. 


Date  of 
collec- 
tion. 


Source. 


Location. 


Principal  water- 
bearing stratum. 


D^th. 


Analyst. 


1912. 
Dec.  17 

1911. 
Apr.    8 


WeU  of  McMillan  & 
Co. 


Town  wells. 
....do 


Beach.. 


Claiborne  group?., 


Feet. 
850 


Waycross. 
do 


Jackson  formation?  670-700 
do 670-700 


Edgar  Everfaait 


Do. 
H.  C.  White.a 


r 


W 


f 


I 


£0 


II 


Remarks. 


44 
45 
9.9 


25 

24 

2.8  I  0.5 


0.0 
.0 

78 


12 
20 
3.6 


16 


WeU  1,  Table  8 
WeU  2,  Table  { 


a  Georgia  GeoL  Survey  BuU.  15,  p.  183. 1906. 
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WABBBN  COT7NTY. 
GENERAL  FEATURES. 

Warren  County  is  in  the  northeastern  part  of  CSreorgia  on  the  border 
between  the  Piedmont  Plateau  and  the  Atlantic  Coastal  Plain.  Its 
area  is  404  square  miles  and  its  population  (census  of  1910)  is  11,860. 
Agriculture  is  the  chief  industry. 

TOPOGRAPHY. 

Except  for  relatively  small  areas  in  the  southeastern  and  southern 
parts  of  Warren  County,  which  are  in  the  Coastal  Plain,  the  coimty 
lies  in  the  Piedmont  Plateau  region.  The  Coastal  Plain  areas  are  on 
the  northern  border  of  the  physiographic  division  called  the  fall-line 
hills.  The  southern  part  of  the  coimty  is  drained  by  the  headwater 
streams  of  Ogeechee  River,  Rocky  Comfort  Creek,  a  tributary  of 
Ogeechee  River,  and  Brier  Creek,  a  tributary  of  Savannah  River. 
The  dissection  produced  by  these  streams  has  rendered  the  surface 
hilly,  the  maximum  topographic  relief  being  probably  between  250 
and  350  feet. 

GEOLOGY. 

Crystalline  rocks  of  the  Piedmont  Plateau  outcrop  at  the  surface 
over  the  greater  part  of  the  county.  However,  in  relatively  small 
areas  in  the  south  and  east  coarse  arkosic  sands  and  light  massive 
clays  of  Lower  Cretaceous  age  outcrop  above  crystalline  basement 
rocks  which  extend  southward  beneath  them.  The  maximum  thick- 
ness of  the  Lower  Cretaceous  deposits  probably  does  not  exceed  100 
feet.  Small  patches  of  strata  referable  to  the  Claiborne  group  of 
the  Eocene  cap  the  ridges  in  very  small  areas  in  the  extreme  southeast. 
(See  PI.  m,  p.  62.) 

Although  in  texture  and  composition  the  Lower  Cretaceous  strata 
are  good  water  bearers,  they  are  too  thin  and  too  much  dissected  to 
be  important  as  a  source  of  water  supply  except  for  domestic  pur- 
poses. 

WATER  RESOURCES. 

Dug  wells  25  to  100  feet  deep  and  small  springs  furnish  domestic 
supplies  in  the  small  Lower  Cretaceous  areas.  Wells  exceeding  100 
feet  in  depth  pass  through  the  Lower  Cretaceous  deposits  and  enter 
the  imderlying  crystalline  rocks.  The  Lower  Cretaceous  sands  are 
favorable  in  composition  and  texture  to  the  storage  of  water,  but  on 
accoimt  of  their  high  elevation  an4  easy  drainage  they  furnish  only 
moderate  suppHes.  However,  the  contained  waters  are  soft  and  of 
good  quality. 
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WASHINOTON  COUNTY. 
GENERAL  FEATURES. 

Washington  County  is  in  the  northeastern  part  of  the  Coastal  Plain 
of  Georgia.  Its  area  is  669  square  miles  and  its  population  is  28,174 
(census  of  1910).    Agriculture  is  the  chief  industry. 

TOPOaRAPHY. 

The  northern  part  of  the  county  is  for  the  most  part  hiHy  and 
broken,  with  rather  level  interstream  areas.  Oconee  River,  which 
forms  a  part  of  the  western  boundary,  has  cut  its  valley  about  250 
feet  lower  than  the  plain  on  which  Tennille  and  Sandersville  are 
located.  The  southern  part  of  the  county  is  undulating  and  much 
less  broken  than  the  northern.  The  known  elevations  above  sea  level 
at  railroad  stations  are  Davisboro,  302  feet;  SunhiU,  362  feet;  Ten- 
nille, 477  feet;  Oconee,  228  feet;  and  Oconee  River  bridge,  221  feet. 
The  hills  in  the  extreme  northwest  reach  500  feet  above  sea  level. 
(See  atlas  sheet  of  Milledgeville  quadrangle,  U.  S.  CSreological  Survey.) 

GEOLOGY. 

Ancient  crystalline  rocks  outcrop  in  the  valley  of  Oconee  River, 
Baldwin  County,  within  a' few  miles  of  the  northwestern  boundary 
of  Washington  County,  and  in  the  valley  of  Ogeechee  River,  in  the 
extreme  northern  part  of  Washington  Coimty.  They  slope  south- 
eastward beneath  overlying  sediments  of  the  Coastal  Plain  and  in  the 
extreme  southeastern  part  of  the  county  probably  lie  1,000  to  1,200 
feet  beneath  the  surface. 

The  crystalline  rocks  are  overlain  by  500  or  600  feet  of  irr^ularly 
bedded  coarse  sands  with  interbedded  lenses  of  white  clay  of  Lower 
Cretaceous  age,  which  in  turn  are  unconformably  overlain  through- 
out the  greater  part  of  the  county  by  strata  of  Eocene  age.  Oconee 
River  and  Buffalo  Creek  in  the  west  and  Ogeechee  River  in  the 
northeast  have  cut  through  the  Eocene  strata,  bringing  the  Lower 
Cretaceous  deposits  to  the  surface  along  the  sides  and  bottoms  of 
their  valleys. 

The  Eocene  deposits,  which  probably  reach  a  maximum  thickness 
of  300  or  350  feet,  have  been  referred  to  two  divisions  named  in 
ascending  order  the  Claiborne  group  and  the  Jackson  formation. 
The  Claiborne  group,  which  is  composed  of  260  or  300  feet  of  red 
ferruginous  sands  and  clays  in  the  nature  of  fuller's  earth  and  marls 
or  impure  limestones,  outcrops  throughout  the  greater  part  of  the 
county  north  of  the  Central  of  Georgia  Railway  and  in  a  few  small 
areas  south  of  that  railway.  The  Jackson  formation  consists  of 
limestones  or  the  residual  products  of  limestones,  and  appears  at  the 
surface  in  only  a  small  area  in  the  southwest. 
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Overlapping  the  Jackson  fonnation  and  the  Claiborne  group  in 
the  southern  part  of  the  county  and  forming  the  surface  materials 
are  75  feet  or  less  of  irregularly  bedded  sands  and  clays  of  undeter- 
mined but  probably  of  late  Oligocene  age. 

Pleistocene  terrace  deposits  appear  in  narrow  areas  bordering 
Oconee  River  on  the  west. 

The  beds  of  porous  sand  which  largely  compose  the  Lower  Creta- 
ceous deposits  carry  large  quantities  of  water,  and  sands  carrying 
moderate  amounts  of  water  are  present  in  the  Claiborne  group  of  the 
Eocene. 

WATER   RESOURCES. 
DISTRIBUTION  AND  CHARACTER. 

Shallow  dug  and  driven  wells  25  to  100  feet  deep  are  the  chief 
sources  of  domestic  water  supply  in  the  county.  In  the  north  such 
wells,  if  located  on  the  lowlands  bordering  the  streams,  tap  water- 
bearing beds  in  the  Lower  Cretaceous  deposits  and  yield  soft  waters. 
Those  on  the  hiUs  tap  water-bearing  beds  in  the  Claiborne  group. 
In  the  central  part  of  the  county  shallow  wells  draw  from  the  Claiborne 
group,  and  in  the  south  from  the  late  Oligocene  ?  sands.  Deep  wells 
have  been  drilled  at  Sandersville,  Tennille,  Davisboro,  and  Oconee. 

Small  springs  are  numerous  throughout  the  greater  part  of  the 
county  and  furnish  part  of  the  domestic  water  supply.  Large 
springs  issue  from  limestones  or  marls  of  the  Claiborne  group  near 
Sandersville,  Tennille,  Davisboro,  and  Sunhill. 

The  Lower  Cretaceous  deposits  are  present  beneath  practically 
the  entire  county,  except  in  the  valley  of  Oconee  River  and  its  tribu- 
taries on  the  west  and  in  the  valley  of  Ogeechee  River  in  the  north. 
They  are  concealed  at  the  surface  by  overlapping  Eocene  beds  which 
reach  a  thickness  in  the  extreme  southeast  of  perhaps  350  feet.  As 
the  Lower  Cretaceous  deposits  are  composed  predominantly  of  sands, 
many  beds  of  which  are  coarse  and  porous,  they  should  contain 
numerous  water-bearing  beds,  which  should  be  reached  in  the  north- 
west at  100  to  300  feet  and  in  the  southeast  at  a  maximum  of  1,000 
to  1,100  feet.  A  flowing  well  has  been  obtained  at  Oconee,  and  flows 
can  probably  be  had  in  the  valleys  of  Oconee  River  and  Buffalo  Creek 
for  several  miles  above  Oconee  and  in  the  Oconee  Valley  below 
Oconee.  A  flowing  weU  has  also  been  obtained  at  Davisboro  and 
flows  can  probably  be  obtained  in  the  valley  of  WiUiamsons  Swamp 
Creek  from  Davisboro  downstream  to  the  county  line. 

The  Claiborne  group  contains  beds  of  sand  which  are  water  bearing 
and  which  should  be  reached  at  depths  not  exceeding  300  or  400  feet. 
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LOCAL  SUPPLIES. 

SandersviUe  (population  2,641,  census  of  1910). — ^McCallie*  has 
published  information  concerning  deep  wells  at  Sandersville,  the 
county  seat.  The  following  log  of  the  first  city  well  (No.  3,  Table  90) 
was  prepared  by  McCallie  from  samples  furnished  by  C.  E.  Worthen: 

Log  of  first  city  well,  SandersvUU  (No.  S,  Ttible  90). 

Feet 

White  and  dark  clays  with  pyrite  at 35 

White  sandy  limestone  at 86 

Gray  limestone  with  fragments  of  shells  at 103 

Dark  clay  at 160 

Yellow  coarse  sand  at 215 

White  kaolin  at 270 

Fine  white  sand  at 285 

Dark  pyiitiferoiis  sand  at 335 

White  kaolin  at 370 

Rather  coarse  brownish  sand  at 387 

White  sand  at 426 

Fine  white  sand  at 436 

The  materials  at  35,  85,  103,  and  160  feet  probably  belong  to  the 
Claiborne  group  of  the  Eocene.  The  strata  below  the  dark  clay  at 
160  feet  are  probably  of  Lower  Cretaceous  age.  K  this  interpretation 
is  correct  the  water-bearing  beds  at  325  and  425  feet  are  in  the  Lower 
Cretaceous  deposits  and  those  at  120  and  185  feet  are  in  the  Claiborne 
group. 

Mayor  A.  W.  Evans  has  furnished  the  following  information  con- 
cerning the  municipal  water  plant  at  Sandersville: 

The  plant  is  under  municipal  ownership.  The  supply  is  dmved 
from  artesian  wells  (Nos.  3  and  4,  Table  90).  Air-lift  pumps  having 
a  combined  capacity  of  200  gallons  per  minute  raise  the  water  to  a 
reservoir  with  a  capacity  of  125,000  gallons,  from  which  it  is  pumped 
to  a  tank  with  a  capacity  of  75,000  gallons.  There  are  6  miles  of 
distributing  mains.  The  standpipe  pressure  is  50  pounds  and  the 
direct  pressure  from  the  pumps  70  pounds.  There  are  200  taps  for 
domestic  purposes,  5  taps  for  manufacturing  purposes,  and  51  fire 
hydrants.  Sixty-six  thousand  gallons  are  used  daily.  An  analysis 
of  the  water  is  given  in  Table  91  (analysis  4). 

McCallie  says  further:  "The  two  private  deep  wells  of  Sanders- 
ville, one  owned  by  Mr.  Lewis  Cohen,  and  the  other  by  Dr.  C.  G. 
Rawlins,  each  has  about  the  same  depth  as  the  deeper  city  well,  and 
penetrates  similar  strata."  The  well  owned  by  Mr.  Cohen  is  400  feet 
or  more  deep.  The  water  is  probably  derived  from  a  bed  in  the 
upper  part  of  the  Lower  Cretaceous  deposits.  An  analysis  is  given 
in  Table  91  (analysis  5). 


1  Oeoigia  OeoL  Survey  BoU.  16,  pp.  185-187, 1908. 
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TenniUe  (population  1,622,  census  of  1910). — Information  concern- 
ing the  development  of  artesian  supplies  at  Tennille  is  given  by 
McCallie.* 

In  the  report  just  cited  *  McCallie  has  published  the  following  log 
of  the  first  city  well  (No.  5,  Table  90),  which  he  obtained  from  the 
notes  of  the  well  contractor: 

Log  of  first  dty  well  at  Tennille  (No.  5,  Table  90). 


Thick- 


Depth. 


Sandy  dsy. 

White  day 

TeDow  sandy  day 

White  aand 

TeOowish  UmestoDe  in  the  form  of  bowlders 

Onyaand 

White  aand 

White  aandstone  containing  shells 

Bhiish  marl. 

YeDowday !!.!*..*.'[!!..'!!!!].*!,*!!.'!!].".'!!!.'!!!.*!! 

Brownish  sand  o(mtaining  sharks'  teeth  and  fragments  of  oyster  shells. 

BhiemarL 

QoicdBand.. 

BhiemarL ! ! !.!.!.!!!.!!!!!!!.!!!!!!!!!!! 

White  day. 

Bhieday 

Blue  and  gray  sands 

Bhieday 

Qnidaand 

White  day  and  saiul 

Coane  white  sand 

White  "sticky"  day 

Red  day 

White  day 

Clay  and  sand,  except  at  Sao  feet,  where  sandstone  occurs 


Feet. 


Feet. 


14 

52 

38 

80 

11 

91 

5 

96 

7 

103 

27 

130 

10 

140 

45 

185 

9 

194 

16 

210 

50 

260 

10 

270 

30 

300 

10 

310 

40 

350 

10 

360 

44 

404 

32 

436 

4 

440 

30 

470 

30 

500 

30 

530 

20 

550 

440 

990 

The  upper  250  or  300  feet  of  strata  is  referred  tentatively  to  the 
Qaibome  group  of  the  Eocene  and  the  remainder  to  the  Lower  Cre- 
taceous.   An  analysis  of  the  water  is  given  in  Table  91  (analysis  6). 

McCallie  mentions  a  second  city  well,  which  is  known  to  be  about 
300  feet  deep  and  which  probably  penetrated  water-bearing  sands  in 
the  upper  part  of  the  Lower  Cretaceous  deposits. 

Oconee. — A  flowing  artesian  well  has  been  drilled  at  Oconee.  J.W. 
Barksdale,  the  postmaster,  furnishes  the  following  information: 

The  well  was  drilled  by  the  town  in  1908  on  a  slope  about  75  yards 
northeast  of  the  post  oflBce,  10  feet  above  the  Central  of  Georgia 
Railway  tracks  and  231  feet  above  sea  level.  It  is  140  feet  deep  and 
has  4-inch  casing  to  40  feet  and  3-inch  casing  to  120  feet.  The  water 
comes  from  a  bed  of  sand  and  gravel  at  the  bottom  of  the  well  and 
will  rise  10  feet  above  the  surface;  it  now  flows  several  gallons  per 
minute  4  feet  above  the  surface.  Sand  caving  from  the  walls  of  the 
weD  below  the  end  of  the  casing  is  slowly  filling  the  boring  and  caus- 
ing a  gradual  decrease  in  the  flow.  The  water  has  a  slight  odor  of 
hydrogen  sulphide  but  is  used  for  general  domestic  purposes.  The 
cost  of  the  well  was  $220. 

1  Geoigia  OeoL  Survey  BulL  15,  pp.  187-189, 1908. 
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The  Oconee  well  penetrates  Lower  Cretaceous  strata  only,  and  the 
water  comes  from  a  bed  of  sand  and  gravel.  An  analysis  is  given  in 
Table  91  (analysis  3). 

OhaJJcer, — At  Chalker  and  vicinity  there  are  many  wells  50  feet  or 
more,  and  some  100  feet  in  depth.  All  tap  water-bearing  beds  in 
Lower  Cretaceous  deposits. 

Davisboro  (population  589,  census  of  1910). — McCallie^has  described 
a  flowing  well  (No.  1,  Table  90)  325  feet  deep,  owned  by  the  town 
of  Davisboro,  which  yields  5  gallons  per  minute.  The  following  is  a 
log  of  the  well: 

Log  of  town  well  at  Davisboro  {No,  i,  Table  90). 


iThlck- 


FeH. 

Sand I  20 

Brownish  clay  with  white  pebbles I  30 

Coarse  white  sand 30 

Dark  greenish  marl ,  20 

Shell  rock  with  sharks'  teeth 8 

Water-bearing  sands  with  fragments  of  shells  which  continue  to  quicksand  at  the  bottom  | 

of  the  well 237 


Depth. 


Feet, 
30 
40 
60 
80 
88 

835 


The  water-bearing  bed  is  probably  in  the  Claiborne  group  of  the 
Eocene.    An  analysis  is  given  in  Table  91  (analysis  1). 

Mineral  Spring. — According  to  T.  Julian  Orr,  of  Davisboro,  Mineral 
Spring,  4  miles  west  of  Davisboro,  owned  by  W.  J.  Henderson,  pos- 
sesses therapeutic  properties.  A  mineral  analysis  of  the  water  is 
given  in  Table  91  (analysis  2). 

Table  90.— Wells  in  Washington  County. 


No. 

Location. 

Owner. 

Driller. 

Authority. 

Date 
com- 
pleted. 

A5: 

proxi- 
mate 
eleva- 

Uoo 
above 

9Ba 
level. 

1 

Davisboro 

Town 

S.W.McCaUie*... 
James  W.  Barks- 
dale. 
8.W.McCaUie«.. 
do 

1882 
1908 

1900 
1904 
1882 

Feet, 

? 

Oconee 

do 

J.B.Carter 



231 

3 
4 

SandersviUe 

.do 

do 

do 

5 

Tenniile 

do 

do 

477 

1  Oeorgia  Oeol.  Survey  Boll.  16,  pp.  188, 189, 1908. 
s  Idem,  pp.  185-188. 
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No. 


O^th. 


Fitl. 
325 


140 
4M 


196 
MO 


Diam- 
eter. 


Iiteke*. 
2 

3 

4i 

5 

4 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed 


Feet. 


12&-140 
425 


Depth 
to 

other 
water- 
bearing 

beds. 


Feet. 
70-iaO 


70,120 
185,325 


380-426 


Level 

of 
water 
above 

or 
below 
surfcKS, 


Feet. 

+    3 

-I-  10 
-134 


-  90 


Yield  per 
minute. 


Flow. 


QaUa. 


Several 


Pump. 


GaUt. 


120 
150 


How  obtained. 


Flows.. 
....do. 


Pump.. 


Quality. 


See  analysis  1,  Table 

91. 
See  analysis  3,  Table 

91. 
Soft;  see  analysis  4, 

Table  91. 
Hard. 
See  analysis  6,  TaUe 

91. 


Na 

Use. 

Principal  water  bed. 

Remarks. 

Geologio  horizon. 

Character. 

1 

Domestic 

See  log,  p.  446. 

2 
3 

do 

Lower  Cretaceous. 
do 

Sand  and  gravel... 
White  sand 

4-inch  casing  to  40  feet,  3-inch  casing  to 

120  feet;  caving  of  sand  is  decreasing 

flow. 
See  log,  p.  444. 
12  inches  in  diameter  at  top,  4  inches 

at  bottom. 
Not  used;  another  well  owned  by  city 

is  said  to  be  300±  feet  deep.    See  log, 

p.  445. 

4 

Domestic. 

5 

Lower  Cretaceous. 

Sand 

Table  91. — Analyses  of  underground  waters  from  Washington  County. 


No. 

Date  of 
collection. 

Source. 

Location. 

Principal  water- 
bearing stratum. 

Depth. 

Analyst. 

Well  owned  by 
the  town. 

Mineral  sprhig 
of  W.J.  Hen- 
derson. 

Town  flowing 
weU. 

First  town  weU. 

Wea  of  L.  D. 

Cohen. 
Town  well 

Davisboro 

Davi8boro,4mile8 
west  of. 

Oconee 

Claiborne  group. 
do 

Feet. 
88-325 

Edgar  Everhart.  a 

Apr.,      1900 
Apr.  24,1911 

Do. 

Lower  Cretace- 
ous sand  and 
gravel. 

Lower  Cretace- 
ous. 
do 

do 

120-140 

70-325? 

400± 

380^26 

Do. 

Sandersville 

do 

Do.a 

Apr.  24,1911 
do 

Do. 
Do. 

a  Georgia  Ged.  Survey  BulL  15,  pp.  185-189, 1906. 
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Table  91. — Analyses  of  underground  waters  from  WoMhingUm  Ccuntig — Continaed. 

[Parts  per  millkHL] 


a 

a 

• 

• 

o 

•o 

6 
2 

1 

t 

t 
1 

i 

1 

1 
1 

St 

t 

Si 
go 

|w 
n 

1 

o 

Z6 

z 

r 

i 

^1 

SB 

1 

• 
o 

1 

RfloarkB. 

1 

13 

04.0 

69 

1.8 

U 

3.7 

106 

7.2 

5.6 

213 

A  tnc«  of  the  phosphate  rad- 
icle (PO4).  Weill,  Table 
90. 

F^^oarbon  dioxide  (COs>- 5. 

2 

17 

«».« 

66 

.9 

1.6 

.6 

.0 

173 

1.4 

3.0 

166 

3 

16 

1.0 

29 

3.0 

14 

.0 

no 

8.0 

Tr. 

3.6 

134 

WeU2.Table90. 

Total  depth  of  weU  436  feet 

4 

27 

olO 

75 

2.7 

9.6 

1.9 

125 

4.2 

6.8 

264 

A  trace  of  the  phgmhate 
radicle    (POO-      Well  3, 

Table  90. 

5 

38 

.2 

60 

6.0 

8.0 

.0 

234 

6.0 

a2 

3.5 

234 

6 

19 

1.0 

4.0 

2.0 

6.0 

.0 

12 

Tr. 

.6 

12 

65 

WeU  5,  Table  90. 

a  FeiOi+AlsO». 

WAYNB  COXJKTY. 

GENERAL  FEATURES. 

Wayne  County  is  in  the  southeastern  part  of  the  Coastal  Plain  of 
Greorgia.  Jesup,  the  county  seat,  is  at  the  intersection  of  the  Atlantic 
Coast  Line  Railroad  and  the  Southern  Railway,  57  miles  southwest  of 
Savannah  and  39  miles  northwest  of  Brunswick.  The  area  of  the 
county  is  764  square  miles  and  the  population  is  13,069  (census  of 
1910). 

TOPOORAPHT. 

The  county  presents  two  weU-marked  topographic  divisions.  The 
greater  part  of  the  area  southeast  of  Jesup  and  the  Waycross  line  of 
the  Atlantic  Coast  Line  Railroad  is  a  poorly  drained  pine  and  saw- 
palmetto  flat  or  plain  lying  60  to  100  feet  above  sea  level  and  con- 
taining many  small  swamps  and  cypress  ponds.  It  forms  part  of  the 
Okefenokee  plain,  and  its  soil,  vegetation,  and  topographic  aspect 
are  characteristic  of  that  physiographic  division.  The  northwestern 
part  of  the  county  lies  100  to  175  feet  above  sea  level,  is  slightly 
undulating,  and  is  more  completely  drained.  Its  topographic  aspect 
approaches  that  of  the  Altamaha  upland  or  long-leaf  pine  r^on. 

Altamaha  River,  which  marks  the  northeastern  boimdary  of  the 
county,  has  its  source  in  the  Piedmont  Plateau  of  Georgia  and  is  a  so- 
called  muddy-water  stream.  On  the  Wayne  County  side  it  is  bordered 
by  high,  steep  bluffs.  The  smaller  streams  of  the  county  are  slu^ish 
and  are  confined  by  low  sandy  banks  or  are  spread  out  through 
swamps;  their  waters  are  black  or  coffee-colored  from  their  high  con- 
tent of  oi^anic  matter. 
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OEOLOOY. 

From  a  few  miles  southeast  of  the  Atlantic  Coast  Line  Raihroad  to 
the  northern  part  of  the  coimty  imdifferentiated  Oligocene  to  Pleisto- 
cene deposits,  consisting  of  100  feet  or  less  of  irr^ularly  bedded 
sands  and  clays,  in  part  water  bearing,  form  the  surface  materials 
and  weather  to  loose  gray  sands.  The  remainder  of  the  coimty  is 
covered  by  sands  and  clays  of  Pleistocene  age,  probably  not  exceed- 
ing 50  feet  in  thickness.  The  imdifferentiated  and  the  Imown  Pleisto- 
cene deposits  are  the  source  of  the  waters  obtained  in  shallow  wells. 
The  undifferentiated  sands,  clays,  limestones,  and  marls  of  Tertiary 
age,  which  imderlie  the  sinrficial  deposits,  probably  include,  in  descend- 
ing order,  representatives  of  the  Pliocene,  Miocene,  Oligocene,  and 
Eocene.  (See  logs  of  wells  at  Jesup,  Moimt  Pleasant,  and  Doctortown 
pp.  450-453.)  Strata  belonging  to  the  Miocene  and  to  the  Alum 
Bluff  formation  have  been  recognized  in  the  bluffs  of  Altamaha  River 
at  and  above  Doctortown.  It  is  believed  that  the  Tertiary  deposits 
are  underlain  by  a  considerable  thickness  of  sediments  of  Cretaceous 
age,  and  that  at  some  unknown  depth,  perhaps  3,000  feet  or  more, 
the  Cretaceous  deposits  rest  upon  a  basement  of  ancient  crystalline 
rocks. 

The  Tertiary  deposits  and  probably  also  the  Cretaceous  deposits 
contain  important  water-bearing  beds. 

WATEB  BE80UBCE8. 
DIBTBIBTTnON  AND  CHA&ACTBB. 

Dug  and  driven  wells  10  to  30  feet  deep  tap  water-bearing  beds 
in  the  sinrficial  deposits  and  are  the  chief  sources  of  domestic  water 
supply  throughout  the  county.  The  waters  obtained  are  soft,  and 
where  the  wells  are  properly  curbed  to  prevent  contamination  from 
surface  sources  are  of  satisfactory  quality  for  domestic  use;  some  of 
them,  however,  are  rather  strongly  ferruginous.  The  driven  well 
consists  of  a  small  iron  pipe  with  a  strainer  point  driven  down  to 
water-bearing  sand  and  a  small  suction  pump  attached  above  the 
ground.  This  type  of  well  is  inexpensive  and  is  practicable  through- 
out the  coimty,  for  water-bearing  sands  and  gravels  lie  at  small  depths 
and  no  hard  rocks  are  present.  Such  wells  are  preferable  to  open 
dug  wells,  because  they  afford  less  opportunity  for  pollution  from 
surface  sources. 

Artesian  wells  have  been  drilled  at  Jesup,  Doctortown,  and  Mount 
Pleasant. 

Most  of  the  few  small  seepage  springs  are  in  low  swampy  places, 
and  many  of  them  yield  waters  having  an  astringent  taste  or  a  strong 
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taste  of  iron.  Streams  and  ponds  furnish  water  for  stock  and  for 
boiler  supply. 

Artesian  water  can  be  obtained  anywhere  at  depths  of  100  to  1,000 
feet  or  more.  The  Tertiary  limestones  at  300  to  1^00  feet  or  more  will 
yield  lai^e  quantities  of  water. 

It  is  probable  that  flowing  wells  can  be  obtained  in  the  southeastern 
part  of  the  county  and  in  the  valleys  of  the  Altamaha,  Satilla,  and 
Little  Satilla  rivers  wherever  the  elevation  above  sea  level  does  not 
exceed  65  feet. 


LOCAL  SUFFLIES. 


Jesuf  (population  1,415,  census  of  1910). — ^The  town  of  Jesup 
has  recently  drilled  a  well  675  feet  deep  to  obtain  a  municipal  water 
supply.  Water  which  rises  to  within  30  feet  of  the  surface  was 
obtained  between  600  and  670  feet;  the  yield  by  pumping  is  1,000 
gallons  per  minute.  (See  well  3,  Table  92,  and  analysis  1,  Table  93.) 
The  following  log  has  been  fumished  by  the  Hughes  Specialty  WeD 
Drilling  Co.,  of  Charleston,  S.  C: 

Log  of  town  well  at  Jemip  (No.  S,  Table  9t), 
(Aathority,  C.  C.  Roberts,  driller  In  charge.] 
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Gray  gravel 

Hard  gray  sandstone 

Blue  marl 

Hard  gray  lairer  of  shells 
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Bhie  marl 

Gray  sandstone,  water  bearing  in  lower  30  feet 

Gray  sandy  marl,  waterbearing 

Hard  gray  sandstone,  water  bearing 
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Tile  foUowiDg  log  of  a  well,  drilled  in  1890  and  owned  by  the  town 
but  not  now  in  use,  has  been  given  by  Spencer:* 

Log  of  town  well  at  Jemp  (No,  f ,  Table  9t). 
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The  limestone  at  55  feet  probably  corresponds  to  the  Miocene 
marl  exposed  in  the  bluffs  of  Altamaha  River  near  Doctortown. 

Mount  Pleasant. — ^Moiint  Pleasant  is  a  village  of  100  inhabitants 
in  the  southeastern  part  of  the  county  at  an  elevation  of  59  feet  above 
sea  level.  A  well  owned  by  L.  R.  Akin  is  729  5  feet  deep  and  flows 
10  feet  above  the  surface.  The  water  is  used  for  domestic  and 
boiler-supply  purposes.  (See  well  4,  Table  92,  and  analysis  2, 
Table  93.) 

Another  weU  (No.  5,  Table  92)  owned  by  the  Southern  States  Pine 
Products  Co.,  one-half  mile  southwest  of  Moimt  Pleasant,  was  drilled 
in  1906  by  the  Hughes  Specialty  Well  Drilling  Co.  (J.  R.  Connelly, 
driller  in  charge).  It  is  560  feet  deep  and  has  6-inch  casing  to  210 
feet  and  4^inch  casing  to  345  feet.  The  main  supply  comes  from 
540  to  560  feet,  but  some  water  comes  from  430  feet.  The  static 
head  is  19^  feet  above  the  surface  and  the  well  flows  150  gallons  per 
minute.  Mr.  Connelly,  who  furnished  the  information  just  given,  has 
abo  furnished  a  set  of  well  samples  (U.  S.  Geol.  Survey  well  1416) 
from  which  the  following  log  has  been  prepared: 

1  aeccgia  GeoL  Survey  Firat  Bept.  Progress,  p.  75, 1391. 
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Log  of  well  of  Southern  States  Pine  Products  Co.^  one-half  mile  iotUhtoeit  of  MmaU 
Pleasant  {No.  5,  Table  92). 


Doctortown, — Doctortown  is  in  the  northeastern  part  of  the  county 
near  Altamaha  River.  The  following  log  of  an  oil-prospecting  well, 
a  mile  to  the  southwest,  has  been  published  by  McCallie:* 


I  Oeorgia  Qeol.  Survey  BuU.  15,  pp.  190-192, 1908. 
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Log  o/oU-proipeeting  weU  near  DocUniown  (No.  1,  Table  92), 
[Authority,  C.  A.  GlbMO.] 
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This  well  was  commenced  in  July,  1905,  and  completed  the  last  of  May,  1906,  at  a 
cost  of  between  $15,000  and  $20,000.  It  is  cased  with  10-lnch  pipe  to  460  feet, 
Scinch  pipe  to  540  feet,  and  6-inch  pipe  to  a  point  within  a  few  feet  of  the  bottom. 
Tlie  first  hard  ledge  of  rock  reported  in  the  well  occurs  at  480  feet.  The  sample  of 
borings  marked  550  to  725  feet  contains  numerous  fragments  of  Eocene  shells.  The 
material  consists  largely  of  limestone,  and  it  continues  to  1,490  feet,  below  which 
point  the  following  samples  were  collected: 

Sample  marked  1,470  feet  consists  of  medium  fine-grained  sand  with  fragments 
of  conds,  shells,  and  particles  of  glauconite. 

Sample  marked  1,505  feet,  glauconitic  sand  with  sharks'  teeth  and  fragments  of 
shells. 

Sample  marked  1,750  feet,  grayish  marl  made  up  largely  of  fragments  of  corals  and 
aheUs. 

Sample  marked  1,838  feet,  glauconite. 

The  well  just  described  probably  penetrates  all  the  Tertiary 
deposits  and  enters  the  upper  part  of  the  Cretaceous,  although  no 
fossil  evidence  to  this  effect  was  obtained. 
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Table  92.— FPettf  tn  Waipfu  County. 


No. 


Lowtioo. 


Owubt. 


Driller. 


Aathority. 


Date 

oom- 

pletad. 


proxi- 
mate 
eleva- 

UOQ 

above 

sea 

level. 


Dootortown  (near 

river). 

Jesup 

Jeeup  (600  yards 

northeast  of  poet 

office). 


Meant  Pleasant., 
do 


Oil    prospecting 
company. 

Town 

....do 


L.  R.Aldn. , 

Southern  States 
Pine  Products 
Co. 


C.  A.  Qilson. 

Hughes*  Specially  WeU 
Drilling  Co^Gbailes- 
ton,87c.;  C.C.Rob- 
erts, driller  in  ohavga. 

Fred     Baomgartoer, 

Brunswick. 
Hughes  Specialty  Well 

Drilling  Co.,  Charies- 

ton,  S.  C. 


8.W.MoCallJe«... 

J.  W.  Spencer  6.... 

Hmrfaes  Specialty 
WeU  Drilling 
Co^  Charleston, 
6.  C.,  and  James 
Steele,  town 
derk. 

Owner 


J.    R 


Connelly, 
VamviUe,S.a 
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bearing 
bed. 
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to 
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water- 
bearing 
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of 
water 
above 

or 
below 
surfeoe. 


'  Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


QuaUty. 


Fea, 

1,901 

490+ 
076 

720.5 

MO 


Jtidet. 
6 


Feet. 


Feet. 
f80,406, 
[511,939 


Feet. 


QaOt. 


QaOt. 


e00-«70 


540^660 


206,430 


-33 
-30 

-1-10 

■\-\9\ 


1,000 


150 


Air-lift  pump., 

Flows 

....do 


See  analysis  1,  Table 

93. 
See  analysis  2,  Table 

98. 


No. 


Use. 


Principal  water  bed. 


(Jedogie  horisoQ. 


Charaeter. 


Remarks. 


Moniolpal  supply. 


Domestic  and 
manufiiftuW^g. 


Cretaoeooa? 

Oligocena  or  Bo- 

-  oene. 

Eocene. 


Sandstone    and 
sandy  marl. 


.do.. 


Oligocene  or  Eo- 
cene. 


Sandy  limestone. 


This  is  an  oU-prQ8pectii«  wcU.  See 

log,  p.  453. 
This  well  is  not  now  in  use.    See  log, 

P.45L 
10-inch  casing  to  00  feet,  8-incfa  castaig  to 

480  feetTOoet  of  weU,  13^500;  of 

pumps,  11,835.    See  log,  p.  460. 
Bored  type. 

210  feet  of  8-indi  casing  and  345  feet  of 
4i-inoh  casing.    See  log,  p.  452. 


a  Georgia  Oeol.  Survey  BuU.  15,  pp.  190-192, 1906. 

»  Qeoigia  Oeol.  Survey  First  Rept.  Progress,  p.  75, 189L 
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TaKiB  93.— ulno^lyMi  of  wtU  vmUn  in  Wvyne  CounUff, 
[Pirts  per  mlllkm.] 


SOiearSiOt).. 

lH»(Ft) 

Caksiiim  (C»).. 


HMOMBiaiB  (¥ff) 

Sodiiim  and  potassium  (Na-I-K) . 

Ovboiiatanidkde(COi). 

Bioarboiiato  radicle  (HCOi) 


_  J6(B0«). 
Nitrate  radide(NOi).. 

OilQriiie  (O) 

Total  dissolved  soUds.. 


40 

42 

fl.0 

4.0 

19 

31 

20 

24 

26 

26 

.0 

.0 

in 

177 

86 

70 

Trace. 

Trac^ 

7.0 

18 

220 

308 

1.  WeUSyTatdeOI.   Saapla  ooDeoted  Dec  14, 1012;  EdfarEverhart,  analyst 

2.  Well  4,  Table  92.    Sample  ooUected  Deo.  23, 1912;  Edgar  Bverhart,  analyst 

WEB8TBB  OOX7KTY. 
GENERAL  FEATURES. 

Webster  Oonnty  is  in  the  northwestern  part  of  the  Coastal  Plain  of 
Georgia.  Its  northern  boundary  is  25  to  30  miles  south  of  the  fall  line. 
Its  area  is  302  square  miles  and  its  population  is  6,151  (census  of  1910). 
Agriculture  is  the  chief  industry. 

TOPOGRAPHY. 

The  greater  part  of  the  coimty  is  a  dissected  upland  plain  and  is 
hilly  and  broken  except  for  some  small,  nearly  level  interstream  areas. 
Tlie  northern  upland  lies  500  to  600  feet  above  sea  level,  but  slopes 
slightly  southward  to  450  to  550  feet.  Some  of  the  streams  have  cut 
valleys  150  to  175  feet  deep,  and  their  small  tributaries  have  cut 
precipitous  V-shaped  gullies  or  ravines. 

GEOLOGY. 

In  the  extreme  northwest  the  Providence  sand  member  of  the  Ripley 
formation  (Upper  Cretaceous),  which  appears  at  the  surface,  consists 
of  coarse,  irr^ularly  bedded  water-bearing  sands  with  subordinate 
light-colored  clay  lenses  and  layers.  The  Providence  sand  is  under- 
lain by  1,200  to  1,500  feet  of  sands,  clays,  and  maris,  belonging  in 
descending  order  to  the  Ripley  and  Eutaw  formations  of  the  Upper 
Cretaceous,  but  these  do  not  appear  at  the  surface  within  the  county. 
They  contain  water-bearing  beds  and  constitute  a  possible  source  of 
artesian  water. 

The  Upper  Cretaceous  deposits  are  underlain  by  several  hundred 
feet  of  water-bearing  sands  and  clays  of  Lower  Cretaceous  age  which, 
at  an  unknown  depth,  perhaps  2,000  or  2,500  feet,  rest  upon  a  base- 
ment of  ancient  crystalline  rocks. 
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The  Providence  sand  inclines  slightly  southeast  and  is  overlain  by 
several  hundred  feet  of  sands^  clays,  marls,  and  limestones  of  Bk>cene 
age  which,  although  not  accurately  discriminated  within  the  county, 
are  believed  to  represent  in  ascending  order  the  Midway  and  Wilcox 
formations  and  the  Claiborne  group.  (See  PL  IQ,  p.  52.)  The  Mid- 
way formation  outcrops  over  nearly  all  the  northwestern  half  of  the 
coimty.  The  Wilcox  formation  outcrops  in  an  irregular  belt  several 
miles  wide,  extending  in  a  general  northeast-southwest  direction, 
through  the  southeastern  part  of  the  county.  The  Claiborne  group 
appears  in  relatively  small  areas  in  the  south  and  east.  The  Ek>cene 
formations  contain  important  water-bearing  beds. 

On  the  narrow  divide  between  Ichawaynochaway  and  Lochochee 
creeks,  from  a  few  miles  northwest  of  Weston  southeastward  to  the 
coimty  line,  is  a  thin  overlapping  sheet  of  red  argillaceous  sand  con- 
taming  fragments  and  masses  of  flint  which  belong  to  the  Yicksbuig 
formation  of  the  Oligocene. 

WATER  RESOURCES. 
DISTRIBUTION  AND  CHABACTSB. 

Dug  or  bored  wells  30  to  90  feet  deep,  are  the  chief  sources  of 
domestic  water  supply.  Bored  wells,  when  properly  cased,  yield  safer 
drinking  waters  than  dug  wells.  One  deep  well  has  been  drilled  at 
Preston. 

Small  springs  are  numerous  and  are  used  for  domestic  purposes  on 
many  of  the  farms.  Most  of  the  springs  issue  from  noncalcareous 
sands  in  the  Midway,  Wilcox,  and  Claiborne  formations,  but  a  few 
are  bold  limestone  springs.  The  best  known  is  Cole  Spring,  on  the 
south  side  of  Kinchafoonee  Creek,  2^  miles  southeast  of  Preston. 

The  streams  are  clear  and  comparatively  free  from  organic  matter 
and  are  used  locally  for  stock  and  for  boiler  supply. 

It  is  possible  to  obtain  artesian  water  in  the  county  at  depths  of 
100  to  1,500  feet  or  more.  The  prospects  for  obtaining  flows  are  poor 
except  perhaps  in  the  lowlands  bordering  Kinchafoonee  Creek  in  the 
extreme  southeast. 

LOCAL  8UPPLIB8. 

Preston  (population  259,  census  of  1910). — ^Preston  has  no  public 
water-supply  system,  but  owns  a  deep  well  located  on  the  courUiouse 
grounds,  which  furnishes  a  large  part  of  the  water  for  general  domestic 
purposes.  According  to  T.  J.  James,  the  driller,  the  well  was  com- 
pleted in  1910,  is  249  feet  deep,  and  is  3  inches  in  diameter.  The  cost 
of  the  well  and  pumping  machinery  was  $680.  The  principal  water- 
bearing bed  is  sand  at  499  feet  and  the  water  rises  within  76  feet  of 
the  surface.  The  well  is  pumped  by  means  of  a  gasoline  engine  and 
yields  500  gallons  per  hour.  Mr.  James  has  furnished  the  following 
log: 
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Log  oftovon  well  at  Preston. 


Thick- 
ness. 


Depth. 


Sand. 

Clay  and  aand. 

Sand  and  marl 

Alternating  layers  of  hard  rock  2  inches  to  0  feet  thick,  and  marl  l  foot  to  15  feet  thick; 
a  water-bearing  bed  of  small  yield  was  struck  at  240  feet,  and  sand,  the  principal  water- 
bearing bed,  at  the  bottom  of  the  weD. 


Feet. 
10 
90 
75 


Feet. 
10 
100 
176 


324  I         499 


The  well  probably  taps  a  water-bearing  bed  in  the  Ripley  formation. 
WHBELBB  COT7NT7. 

Since  this  report  was  transmitted  for  publication  a  part  of  Mont- 
gomery Comity  has  been  segr^ated  and  organized  as  Wheeler  County. 
TUs  area  is  described  in  connection  with  Montgomery  County 
(pp.  344-348). 

WILCOX  OOX7KTY. 

OENEBAL  FEATUBES. 

Wilcox  Coimty  is  a  little  northwest  of  the  center  of  the  Coastal  Plain 
of  Gtooigia.  Its  area  is  403  square  miles  and  its  population  is  13,486 
(census  of  1910) .  Agriculture  and  the  production  of  lumber  and  naval 
stores  are  the  chief  industries.  Cottonseed-oil  miUs  are  located  at 
Abbeville  and  Pitts;  cotton  gins  and  sawmills  are  distributed  through- 
out the  county. 

TOPOGRAPHY. 

The  coimty  is  nearly  level  to  slightly  rolling,  except  in  a  narrow 
area  in  the  east  bordering  Ocmulgee  River,  where  the  surface  is  some- 
what hilly.  From  a  few  determinations  of  altitude  it  is  estimated  that 
the  general  upland  surface  is  300  to  450  feet  above  sea  level.  The 
highest  part  is  the  divide  running  northeast  and  southwest  through 
the  county  between  Ocmulgee  and  Alapaha  rivers.  According  to  a 
bench  mark  established  by  the  United  States  Army  Engineers  at  the 
Seaboard  Air  line  Railway  bridge  near  Abbeville,  the  elevation  of 
low-water  level  of  Ocmulgee  River  is  169  feet  above  sea  level.  The 
river  is  bordered  by  two  narrow  terrace  plains,  one  about  15  feet  and 
the  other  50  or  60  feet  above  low-water  level  of  the  river. 

There  are  a  number  of  Ume  sinks  and  lime-sink  ponds  in  the  eastern 
part  of  the  county. 

GEOLOGY. 

The  Vicksburg  formation  (of  Oligocene  age),  which  consists  of  100 
feet  or  less  of  limestones  with  interbedded  layers  of  sand  and  clay, 
outcrops  in  the  valley  of  Ocmulgee  River  in  the  extreme  northeast. 
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The  strata  dip  slightly  southward  and  underlie  the  remainder  of  the 
county  beneath  yoimger  formations.  The  Yicksburg  formation  is 
overlain  by  100  feet  or  less  of  limestones  belonging  to  the  Chatta- 
hoochee formation  of  the  Oligocene  that  outcrops  on  Ocmulgee  River 
in  the  vicinity  of  Abbeville.  Both  the  \^cksburg  and  Chattahoochee 
formations  contain  important  water-bearing  beds. 

In  the  south  the  Chattahoochee  formation  is  overlam  by  the  Alum 
Bluff  formation  (of  Oligocene  age);  which  consists  of  100  feet  or  less 
of  bluish  sands  and  clays,  in  part  water  bearing. 

Overlapping  the  Alum  Bluff,  Chattahoochee,  and  Vicksburg  forma- 
tions and  constituting  the  surface  terrane  throughout  the  greater 
part  of  the  coimty  is  75  feet  or  less  of  irregularly  bedded  sands  and 
days  with  subordinate  lenses  of  claystone  and  conglomerate.  The 
age  of  these  deposits  is  not  determined,  but  they  are  probably  upper 
Oligocene. 

The  Vicksburg  formation  is  underlain  by  several  himdred  feet  of 
undifferentiated  deposits  of  Ek>cene  age,  and  the  Eocene  is  underlain 
in  turn  by  1,000  feet  or  more  of  imdifferentiated  deposits  of  Creta- 
ceous age,  which  rest  upon  a  deeply  buried  basement  of  ancient 
crystalline  rocks.  The  Eocene  and  (>etaceous  strata  do  not  appear 
at  the  surface  within  the  county,  but  they  contain  important  de^ly 
buried  water-bearing  beds. 

WATER  RESOURCES. 
DISTBIBUnON  AND  CHABACTBB. 

Water  for  domestic  use  is  obtained  chiefly  from  dug  wells  10  to  40 
feet  deep.  The  shallow-well  waters  are  generally  soft  and  wholesome, 
and  where  the  wells  are  properly  curbed  to  prevent  contamination 
from  surface  sources  they  are  more  suitable  for  boiler  supply  and 
laundry  purposes  than  the  artesian  waters.  Artesian  wells  have  been 
drilled  at  Abbeville,  Pineview,  Pitts,  and  Rochelle.     (See  Table  94.) 

A  few  bold  limestone  springs  in  the  eastern  part  of  the  county  afford 
clear  water  of  good  quality  for  drinking.  Poor  Robin  Spring,  near 
Abbeville,  is  described  on  page  460.  The  water  of  Abbeville  Mineral 
Spring,  near  Abbeville,  is  bottled  and  sold  for  drinking  purposes. 

Artesian  water  can  be  obtained  anywhere  in  the  county  at  depths 
of  100  to  1,000  feet  or  more.  Wells  600  feet  deep  in  the  valley  of 
Ocmulgee  River  will  probably  flow  where  the  elevation  does  not  exceed 
50  or  60  feet  above  low-water  level. 

LOCAL  SUniilBS. 

Abbeville  (population  1,201,  census  of  1910). — Abbeville  owns  a 
public  water-supply  system  which  obtains  water  from  an  artesian  well. 
Although  the  water  is  regarded  as  hard  it  is  wholesome  for  drinking. 
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About  one-half  of  the  domestic  water  supply  of  the  town  is  furnished 
by  the  city  plant  and  the  remainder  is  obtained  from  shallow  wells. 
McCallie^  gives  the  following  information  regarding  wells  at 
Abbeville: 

Tbere  are  t^  o  deep  wells  at  Abbeville,  one  owned  by  the  town  and  the  other  by  the 
Abbeville  Cotton  Seed  Oil  Co.  The  former  well,  which  was  eompleted  in  1808  at  a 
cost  of  11,600,  is  585  feet  deep.  It  varies  from  2  to  8  inches  in  diameter  and  it  furnishes 
50  gallons  of  water  per  minute.  The  water  rises  to  within  60  feet  of  the  surface. 
Several  water-bearing  strata  are  reported  between  100  feet  and  the  bottom  of  the  well. 
Cavernous  limestone  is  said  to  be  the  main  water  carrier. 

The  Abbeville  Cotton  Seed  Oil  Mill  well  was  put  down  in  1902  at  a  cost  of  |350.  It 
is  a  3-inch  well,  175  feet  deep,  and  it  furnished  daily  13,000  gallons  of  water,  used 
chiefly  for  boiler  purposes.  The  water  rises  to  within  80  feet  of  the  surface.  Water- 
bearing strata  are  reported  at  105  feet  and  175  feet,  respectively. 

McCaQie  also  gives  the  following  log  of  the  last-Klescribed  well: 

Log  of  well  of  the  AhhevUle  Cotton  Seed  Oil  MUl,  AhbeviUe  (No,  t,  Table  94). 
[Authorities,  ttie  ownen.] 
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RoeheUe  (population  860,  census  of  1910). — ^Rochelle  owns  an  arte- 
«an  well,  but  has  not  installed  a  system  for  distributing  the  water. 
However,  the  wdl  is  equipped  with  a  pump,  operated  by  a  gasoline 
engine,  which  raises  the  water  to  a  tank.  The  following  information 
is  given  by  McCallie :  * 

The  Rochelle  well  is  3  inches  in  diameter  and  28(S  feet  deep.  The  only  water- 
bearing stratum  is  near  the  bottom  of  the  well.  It  furnishes  a  good  supply  of  water, 
rising  to  within  150  feet  of  the  surface.  The  water  is  used  for  general  domestic  pur- 
poses. 

The  following  log  of  the  town  well  at  Rochelle  is  given  by  McCallie: 

Log  of  town  well,  Rochelle  (No.  6,  Table  94). 
f  Authority,  J.  C.  Conn,  AUante.1 
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76 
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T¥Ard  flinty  fX>«k ,,  .,,-rr-. ,.....,. 

286 

1  Georgia  Qeol.  Survey  Boll.  15,  p.  198, 1908. 
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Pineview  (population  708,  census  of  1910). — ^A  well  owned  by  the 
town  of  Pineview  is  210  feet  deep  and  furnishes  water  for  gen^td 
domestic  purposes  to  about  200  of  the  inhabitants.  Rock  is  said  to 
have  been  entered  at  a  depth  of  110  feet  and  the  water  rises  to 
within  46  feet  of  the  surface. 

The  following  log  of  a  well  owned  by  J.  S.  Bruce  at  Pineview  is 
given  by  McCallie:  * 

Log  of  well  of  J.  8,  Bruce,  Pineview  {No.  4y  Table  94). 
[Authority,  the  owner.] 
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Pitts  <population  279,  census  of  1910). — ^At  Pitts  a  well  owned  by 
the  Pitts  Oil  Mill  &  Power  Co.  is  300  feet  deep.  The  water  rises  to 
within  80  feet  of  the  surface  and  is  used  for  boiler  supply. 

Poor  Robin  Spring. — ^Poor  Robin  Spring,  a  mile  north  of  Abbeville, 
yields  5,000  gallons  per  minute,  according  to  the  owner,  W.  L. 
Du  Vail.  The  water  rises  imder  considerable  pressure  through 
openings  in  the  bottom  of  a  small  limestone  basin  15  or  20  feet  deep 
and  is  remarkably  clear.  Fragments  of  flint  found  near  the  spring 
contain  coral  and  other  fossils  which  probably  indicate  that  the 
limestone  belongs  to  the  Chattahoochee  formation.  Therapeutic 
properties  have  been  ascribed  to  the  water  and  the  place  is  a  local 
resort.  The  following  analysis  of  a  sample  of  the  water  collected 
June  1,  1911,  was  made  by  Edgar  Everhart: 

Analytis  oftoaterfrom  Poor  Robin  Springy  Abbeville. 

Parts  per  million. 

Silica  (SiOa) 14 

Iron(Fe) 4 

Calcium  (Ca) 54 

Magnesiiim  (Mg) 4. 0 

Sodium  and  potaBsium  (Na+K) 3. 0 

Carbonate  radicle  (COj) 0 

Bicarbonate  radicle  (HCO,) 185 

Sulphate  radicle  (SO4) LO 

Nitrate  radicle  (NO,) 2 

Chlorine  (CI) a  5 

Total  dissolved  soUdfl 190 

>  Georgia  QeoL  Surrey  Boll.  Ifi,  p.  IM,  1906. 
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Rock. 


Soft  look. 


8  inches  in  diameter  at  top  and  2  inches 

at  bottom. 
See  log,  p.  450. 

4-h3oh  casing  to  110  feet.    Cost  of  well, 

1300:  of  pump,  S50. 
See  log,  p.  460. 


See  log,  p.  450. 


a  Georgia  Geol.  Survey  Bull  15,  pp.  193, 194, 1906. 
WILKIXSOK  COUNTY. 
OENEBAL  FEATUBES. 


Wilkinson  County  is  in  the  north-central  part  of  the  Coastal  Plain 
of  Georgia.  Its  area  is  472  square  miles  and  its  population  (census 
of  1910)  is  10,078.    Agriculture  is  the  chief  industry. 


TOPOGRAPHY. 


The  county  is  included  within  the  physiographic  division  called 
the  fall-line  hills.  The  surface,  which  was  originally  an  upland  plain, 
has  been  greatly  dissected  by  Oconee  River  and  its  numerous  tribu- 
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taries  and  is  now  very  hilly.    Th«  maximum  surface  relief  is  prob- 
ably between  300  and  400  feet. 

Two  Pleistocene  terrace  plains,  not  everywhere  well  defined,  have 
been  formed  along  the  sides  of  Oconee  River  valley,  one  lying  10  to 
20  feet  and  the  other  30  to  40  feet  above  low-water  level  of  the  river. 

OEOLOOY. 

Crystalline  basement  rocks  outcrop  in  the  bed  of  Oconee  River  in 
the  northern  part  of  the  county  and  extend  southward  beneath 
deposits  of  the  Coastal  Plain,  their  upper  sloping  surface  probably 
lying  at  depths  of  600  to  800  feet  in  Uie  extreme  south.  The  crys- 
talline rocls  are  overlain  by  500  or  600  feet  of  irregularly  bedded 
coarse  sands  with  commercially  important  interbedded  lenses  of 
white  day  and  kaolin,  all  of  Lower  Cretaceous  age.  The  Lower  Cre- 
taceous sands  and  clays  are  unconformably  overlain  throughout  the 
greater  part  of  the  county  by  Eocene  strata.  Porters  and  Commis- 
sioners creeks  and  Oconee  River  have  cut  through  the  Eocene  deposits, 
bringing  the  Lower  Cretaceous  strata  to  the  surface  along  the  sides 
and  bottoms  of  their  valleys. 

The  Eocene  deposits,  which  on  the  divides  between  the  streams 
probably  reach  a  maximum  thickness  of  150  or  200  feet,  have  been 
referred  to  two  divisions — the  Claiborne  group  and  tJie  Jackson 
formation.  The  Claiborne  group  is  composed  chiefly  of  sands  and 
clays,  and  the  Jackson  formation  consists  of  limestones  or  residual 
products  of  limestones.  (See  PI.  III.)  Pleistocene  terrace  deposits 
have  been  laid  down  in  small  areas  along  the  sides  of  the  Oconee 
River  valley. 

WATEB  BESOURGBS. 
DISTBIBUnON  AND  CHARACTER. 

The  domestic  water  supply  in  the  county  is  obtained  chiefly  from 
dug  wells  25  to  100  feet  or  more  in  depth  and  from  small  springs. 
The  well  waters  are  derived  from  beds  of  porous  sand  in  the  Lower 
Cretaceous  deposits  or  in  the  Claiborne  group  of  the  Eocene.  The 
waters  of  both  wells  and  springs  are  commonly  of  good  quality  for 
domestic  and  industrial  purposes.  The  numerous  creeks  and 
branches  afford  abundant  water  for  stock  and  for  steam  production. 

The  whole  county  is  underlain  by  Lower  Cretaceous  deposits  con- 
taining numerous  beds  of  porous  sand  carrying  large  supplies  of  arte- 
sian water.  The  Lower  Cretaceous  beds  appear  at  the  surface  in  the 
valleys  of  Big  Sandy  Creek  and  Oconee  River  and  their  tributaries; 
but  in  all  the  interstream  areas  they  are  concealed  by  overlapping 
Eocene  strata  which  probably  reach  a  maximum  thickiiess  of  150  or 
200  feet  in  the  southern  part  of  the  county.  In  the  extreme  north 
weUs  100  feet  deep  would  probably  pass  entirely  through  the  Lower 
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Cretaceous  deposits  and  enter  the  underlying  basement  rocks.  The 
Lower  Cretaceous  deposits  thicken  southward  beneath  the  Eocene 
deposits,  and  in  the  extreme  south  their  water-bearing  beds  prob- 
ably lie  at  depths  of  200  to  800  feet.  Small  flows  from  Cretaceous 
water-bearing  strata  have  been  obtained  on  low  groimd  at  Irwinton 
and  at  Toomsboro,  and  it  is  probable  that  flowing  wells  can  be  drilled 
mto  the  same  source  at  low  levels  in  the  valleys  of  Big  Sandy  and 
Commissioners  creeks  and  Oconee  River  in  the  southern  half  of  the 
county. 

Moderate  amounts  of  potable  water  may  be  obtained  from  beds  of 
porous  sand  in  the  Claiborne  group  of  the  Eocene,  which  can  be 
reached  at  depths  of  50  to  200  feet  in  the  south  and  at  less  depths 
in  the  north. 

LOCAL  8UFPLIBS. 

Detailed  information  concerning  all  of  the  deep  wells  in  the  coimty, 
except  that  recently  drilled  at  Toomsboro,  has  been  published  by 
McCaDie.^  The  water-bearing  strata  in  these  wells  are  in  the  Lower 
Cretaceous  deposits. 

IrwinUm  (population  249,  census  of  1910). — ^McCaUie  described 
weils  at  Irwinton  as  follows: 

Two  attempts  have  been  made  at  Irwinton  to  obtain  artesian  water.  The  first  of 
these  wells,  located  on  low  ground,  was  put  down  to  a  depth  of  300  f  eet,  at  which  point 
a  water-bearing  stratum  yielding  a  small  flow  was  struck.  This  well  continued  to  flow 
for  a  time,  but  it  finally  became  filled  with  sand  and  was  abandoned.  The  water  is 
Bftid  to  have  had  a  rather  offensive  odor  and  an  unpleasant  taste,  due,  probably,  to  the 
presence  of  hydrogen  sulphide  and  iron  oxide. 

Another  well,  located  on  high  ground,  was  extended  to  the  depth  of  600  feet,  but  the 
water  did  not  rise  higher  than  to  within  50  feet  of  the  surface. 

Toomsboro  (population  404,  census  of  1910). — Mayor  S.  J.  Nixon 
has  furnished  the  following  information  regarding  a  public  well 
drilled  at  Toomsboro  in  1912: 

The  well  is  315  feet  deep  and  was  drilled  by  S.  C.  Attaway  of 
Hawkinsville  at  a  cost  of  $600.  Its  diameter  is  2  inches,  and  2-inch 
casing  extends  to  a  depth  of  210  feet.  Beds  of  water-bearing  sand 
were  encountered  at  depths  of  185,  285,  and  315  feet.  The  water 
flows  2  gallons  per  minute  2  feet  above  the  surface,  but  will  rise  to  3 
feet  above  it.  It  is  used  chiefly  for  drinking.  As  the  casing  extends  to 
only  210  feet  the  water  is  doubtless  a  mixture  from  the  beds  at  285  and 
315  feet«  The  age  of  the  strata  penetrated  by  the  well  is  Lower 
Oetaceous*  A  samj^  collected  December  16, 1912,  was  analyzed  by 
Eldgar  Everfaart  as  followsr 

>  Qaorgia  Oeol.  Survey  Bull.  15,  p.  194, 1908. 
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Aiialyni  of  water  from  a  flowing  town  weU  at  Toomtboro, 

Ptrti  ptf  mmiao. 

Silica  (SiO,) 16 

Iron  and  aluminum  (Fe+Al) 4. 0 

Calcium  (Ca) 18 

Magnesium  (Mg) 2. 4 

Sodium  and  potaasium  (Na+K) 8. 0 

Carbonate  radicle  (CO,) 0 

Bicarbonate  radicle  (HCO,) 54 

Sulphate  radicle  (SO^) 13 

Nitrate  radicle  (NOj) Trace. 

Chlorine  (CI) 6.0 

Total  dissolved  Bolida M 

McCallie  describes  other  wells  at  this  place  as  follows: 

The  Toomsboro  well  was  put  down  in  1882  at  a  cost  of  $320.  It  is  li  inches  in 
diameter  and  320  feet  deep;  it  furnishes  a  flow  rising  3  feet  above  the  surface.  When 
the  well  was  first  completed  it  flowed  8  gallons  per  minute,  but  the  flow  gradually 
decreased  until  it  finally  ceased  about  four  years  after  the  well  was  completed.  During 
last  spring  a  second  deep  well  was  put  down  at  Toomsboro,  but  no  record  of  this  well 
was  secured. 

Oordon, — One  deep  well  has  been  reported  from  Gordon.  McCallie 
says: 

A  2-inch  well,  365  feet  deep,  with  water  rising  to  within  19  feet  of  the  surface,  is 
reported  at  Gordon.  About  20  feet  of  soft  limestone,  together  with  sands  and  clays, 
are  said  to  have  been  penetrated  in  this  well.  The  only  water-bearing  stratum  re- 
ported is  near  the  bottom  of  the  well. 

WORTH  OOT7NTY. 
GENERAL  FEATURES. 

Worth  County  is  in  the  southwestern  part  of  the  Coastal  Plain  of 
Georgia.  Its  area  is  651  square  miles  and  its  population  is  19;  147 
(census  of  1910).  Agriculture  is  the  chief  industry,  but  the  pro- 
duction of  lumber  and  naval  stores,  though  declining,  is  still  carried 
on  to  an  important  extent.  There  are  a  few  small  manufacturing 
establishments  at  Sylvester  and  at  Poulan. 

TOPOGRAPHY. 

The  county  is  for  the  most  part  xmdulating  or  rolling,  but  some  of 
the  interstream  areas  are  nearly  level.  The  topography,  soil,  and 
native  vegetation  of  the  upland  portion  are  characteristic  of  the 
physiographic  division  known  as  the  Altamaha  upland  or  long-leaf 
pine  or  wire-grass  region.  In  the  area  drained  by  Abrams,  Jones, 
and  Swift  creeks  the  surface  is  nearly  level  and  is  underlain  by  the 
limestones  of  the  Chattahoochee  and  Vicksburg  formations;  here 
lime  sinks  are  conmion.  Flint  River,  which  forms  the  northwestern 
boundary  of  the  county,  is  bordered  by  two  Plebtocene  terrace  plains, 
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one  lying  about  20  feet  and  the  other  about  60  feet  above  low-water 
level  of  the  river. 

With  the  exception  of  Flint  River  the  streams  are  all  small. 

The  known  altitudes  above  sea  level  are  Sumner,  350  feet;  Poulan, 
312  feet;  Sylvester,  370  ( ?)  feet;  and  Willingham,  299  feet.  In  the 
extreme  northeastern  part  of  the  county,  near  the  Tift  and  Tiuner 
county  Unes,  the  elevation  of  the  higher  land  is  believed  to  be.approxi- 
mately  400  feet. 

GEOLOGY. 

Strata  of  Oligocene  age  imderlie  the  entire  coimty.  They  have 
not  been  accurately  differentiated,  but  it  is  believed  that  they  repre- 
sent in  ascending  order  the  Vicksburg,  Chattahoochee,  and  Alum 
Bluff  formations. 

The  Vicksburg  formation,  which  consists  of  200  feet  or  more  of 
cavernous  water-bearing  limestones  in  interbedded  soft  and  compact 
layers,  outcrops  in  the  banks  and  bluffs  of  Flint  River  and  appears 
as  residual  sands  and  clays  over  a  belt  several  miles  wide  in  the 
extreme  northwest. 

The  Chattahoochee  formation  is  similar  in  its  lithologic  characters 
to  the  Vicksburg  formation  but  probably  does  not  exceed  100  feet 
in  thickness.  It  comes  to  the  surface  in  a  narrow  belt  running 
northeast  and  southwest  in  the  northwestern  part  of  the  county, 
where  it  is  represented  chiefly  by  residual  sands  and  clays. 

The  Alum  Bluff  formation,  which  consists  of  150  to  200  feet  of 
bluish  sandy  clays,  sands,  and  sandstones,  oi|tcrops  in  a  narrow 
belt  lying  southeast  of  the  outcrop  of  the  Chattahoochee  formation. 
It  contains  water-bearing  beds. 

The  Alum  Bluff  formation  is  overlain  by  100  feet  or  less  of  irregu- 
larly bedded  coarse  ferruginous  sands  and  bluish  sandy  clays,  per- 
haps of  late  Oligocene  age.  These  beds  form  the  surface  materials 
throughout  the  remainder  of  the  county  and  are  the  source  of  waters 
obtained  in  shallow  wells. 

Pleistocene  terrace  deposits  have  been  laid  down  in  narrow  areas 
bordering  Flint  River. 

Deeply  buried  beneath  the  Vicksburg  formation  are  undifferen- 
tiated deposits  of  Eocene  age,  probably  representing  in  descending 
order  the  Jackson  formation  and  the  Claiborne  group  and  perhaps 
also  the  Wilcox  and  Midway  formations.  They  contain  water-bear- 
ing beds.  The  Eocene  deposits  are  underlain  in  turn  by  deposits  of 
Cretaceous  age,  the  aggregate  thickness  of  which  is  beUeved  to  be 
between  1,500  and  2,000  feet.  These  deposits  also  contain  water- 
bearing beds.  The  Cretaceous  deposits  rest  upon  a  deeply  buried 
basement  of  ancient  crystalline  rocks. 
38418**— WSK  341—15 30 
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WATER  BESOUBOES. 
DISTRIBUTION  AND  CHA«ACTBB. 

Dug  wells  20  to  50  feet  deep  are  the  chief  source  of  water  for 
domestic  use.  With  the  exception  of  those  located  in  the  north- 
western part  of  the  county  they  yield  soft  waters.  Deep  wells  have 
been  drilled  at  Sylvester,  Oakfield,  Doles,  Poulan,  and  Warwick. 

Artesian  water  can  be  obtained  anywhere  at  depths  of  100  to  1,500 
feet  or  more.  Waters  from  the  Oligocene  limestones  are  apt  to  be 
hard.  Flowing  wells  may  be  had  on  the  terrace  plains  bordering 
Flint  River  in  the  northwest.  The  source  of  the  waters  of  such  wells 
lies  at  depths  of  500  to  1,000  feet  or  more  and  would  be  in  the  basal 
Eocene  beds  or  the  underlying  Cretaceous  deposits. 

LOCAL  SUPPUBS. 

Sylvester  (population  1,447,  census  of  1910). — Sylvester  owns  a 
water-supply  system  which  obtains  water  from  a  well  720  feet  deep, 
completed  in  1908.  The  water  rises  to  within  115  feet  of  the  surface, 
and  the  maximum  yield  by  pumping  is  estimated  to  be  750  gallons 
per  minute,  an  amoimt  more  than  sufficient  to  meet  the  present  needs 
of  the  city.  The  elevation  of  the  mouth  of  the  well  is  about  3  feet 
lower  than  the  level  of  the  track  at  the  station  of  the  Atlantic  Coast 
Line  Railroad,  where  the  altitude  above  sea  level  is  370  feet.  It  is 
estimated  that  the  stratum  penetrated  at  the  bottom  of  this  well  (720 
feet)  corresponds  approximately  to  the  stratum  penetrated  at  550 
feet  in  the  wells  at  Albany.  At  Sylvester,  therefore,  it  would  be 
necessary  to  drill  to  a  depth  of  850  or  900  feet  in  order  to  reach  the 
water-bearing  stratum  tapped  at  a  depth  of  680  feet  in  well  No.  1 
at  Albany.  The  water  from  the  680-foot  stratum  at  Albany  is  only 
slightly  hard  and  is  in  other  respects  well  suited  for  a  municipal 
supply. 

Several  other  wells  owned  by  individuals  at  and  near  Sylvester 
range  in  depth  from  100  to  250  feet  and  tap  water-bearing  cavities 
in  limestones  of  the  Chattahoochee  formation.  (See  analyses  2  to  5, 
Table  96.) 

Poulan  (population  652,  census  of  1910). — At  Poulan  the  chief 
sources  of  water  for  domestic  use  are  shallow  dug  wells.  There  are 
three  deep  wells  in  the  town. 

A  well  owned  by  the  Poulan  Cotton  Mills  was  originally  198  feet 
deep,  but  was  deepened  in  1908  to  409  feet,  at  which  depth  it  probably 
reached  the  Vicksburg  formation.     (See  analysis  1,  Table  96.) 

McCaUie  *  gives  the  following  additional  information  concerning 
wells  at  Poulan: 

1  Georgia  Geol.  Survey  Bull  15,  pp.  ig6»  197, 1906. 
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th^  first  attempt  to  secure  water  at  Poulan  by  deep  boringB  was  made  by  Mr.  J.  C. 
McPhaul  in  1890.  Mr.  McPhaul  made  two  or  three  efforts  to  obtain  a  flowing  well  at 
Poulan,  but  each  time  he  was  unsuccessful.  At  the  time  of  the  writer's  visit,  in  1897, 
Mr.  McPhaul  furnished  the  following  notes  on  his  well,  then  in  use:  The  well  is  from 
6  to  8  inches  in  diameter  and  315  feet  deep.  Water  rises  to  within  75  feet  of  the  surface. 
The  main  water-bearing  stratum  is  reported  as  occurring  at  a  point  between  85  and  95 
feet  from  the  surface,  but  it  is  cased  off.  The  static  head  of  the  water  in  the  well  is 
Bsdd  to  be  lowered  as  much  as  75  feet  during  a  long-continued  drought.  The  water  is 
used  chiefly  for  steam  purposes,  75,000  gallons  being  used  daily. 

Mr.  McPhaul  has  furnished  the  following  record: 

[Log  ofweU  of  J.  C.  McPhaul  at  Poulan  (No.  6,  Table  95).] 

Feet. 

Red  clay  to 15 

Yellow  clay  to 20 

White  clay  to 35 

Hard  rock  at 75 

The  last  extends  to  the  bottom  of  the  well. 
Another  deep  well  at  Poulan,  on  which  Mr.  [W.  W.]  Bumham  has  fiumished  data,  is 
the  Jordan  &  Simerly  well,  located  at  a  sawmill  half  a  mile  wetit  of  the  post  office. 
This  well,  completed  in  June,  1904,  at  a  cost  of  $330,  is  6  inches  in  diameter  and  220 
feet  deep.  Water-bearing  strata  are  reported  at  90  and  210  feet.  Water  rises  to 
within  82  feet  of  the  surface,  or  from  5  to  10  feet  above  the  railroad  track  at  the  station. 
Sand  and  clay  are  reported  in  the  well  to  120  feet,  limestone  at  145  feet,  and  quicksand 
at  220  feet.    The  water  is  used  only  for  boiler  purposes. 

Warwick  (population  226,  census  of  1910). — ^A  well  owned  by  C.  P. 
Romes  *  at  Warwick  is  497  feet  deep  and  yields  a  large  supply  of  sul- 
phurous water.  At  a  depth  of  22  feet  the  drill  entered  a  water-filled 
cavity  8  feet  thick.  The  rocks  penetrated  in  the  well  were  chiefly 
limestone. 

Doles. — A  well  owned  by  J.  M.  Chapman  at  Doles'  is  257  feet  deep 
and  3  inches  in  diameter  and  yields  an  abundance  of  water,  which 
rises  to  within  12  feet  of  the  siuiace.    The  following  is  a  partial  log: 

Partial  log  of  well  ovmed  by  J.  M.  Chapman  at  Doles  {No.  i,  Table  96). 


Thick- 


Depth. 


Clay 

Bhie  marl 

Limestone 

Ooane  pebbles 

Limestone  with  shelb 

Blue  marl  or  clay 

Limestone  containing  oorab  and  shells . 

Flint 

Not  reported 


tt. 

I'UL 

15 

15 

81 

06 

13 

108 

15 

123 

20 

143 

50 

103 

16 

200 

T 

? 

T 

257 

Oakfield  (population  276,  census  of  1910). — Several  wells  at  Oak- 
field  range  in  depth  from  185  to  365  feet.  Some  of  them  flow,  the 
maximum  static  head  reported  being  7  feet  above  the  surface.    A 


1  Georgia  Qeol.  Survey  Bull.  15,  p.  107, 1908.  >  Idem,  pp.  196, 196. 
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well  owned  by  the  town,  completed  in  1901,  is  185  feet  deep  and  con- 
tains water  that  rises  to  within  8  feet  of  the  surface. 


Tablb 


'WelU  in  Worth  County. 


Na 


Location. 


Owner. 


Driller. 


Aathorlty. 


Date 
com- 
pleted. 


proxi- 
mftte 
elera- 

tiOQ 

above 
sea 

leTd. 


Doles.... 
Oakfleld. 
do. 


7.  M*  Chapmaii. 


FluL 


Poulan 

do 

Poulan  (i  mile  ^ 

Sylveater 

Warwick 


Town 

Poulan  Cotton  lOlls. 

J.C.McPhauL 

Jordan  A  Simerty... 


Town 

C.  P.  Romes. 


J.  C.  Cook 

M.A.Jenanl. 


W.J.  Hall,  mayor. 

do 

F.IL  Kimble 

8.  W.MoCallieft.. 
.....do 


W.W.TIaon..... 
&  W.  MbOame  ft. 


1901 
1908 
1890 
1904 

1906 


n. 


353 

312 


367 


No. 


Depth. 


Diam- 
eter. 


Depth 

to 
prin- 
cipal 
water- 
bearing 
bed 


Depth 
to 

other 
water- 
bearing 

beds. 


Level 

of 
water 
above 

or 
below 
surteoe. 


Yield  per 
minute. 


Flow. 


Pump. 


How  obtained. 


QuaUty. 


Ftet. 
357 
305 
185 
409 

815 
230 
730 

407 


8 


Fiet. 


Feet. 


185 
140-360 


130-170 
310-230 


80,160 


85-M 
90 


Feet. 

-  13 
+    7 

-  8 

-  85 

-  75 

-  83 
-115 

-  5 


GaUt. 


OaOs. 


60 


13 
100 

100+ 

'750  ' 


Flows 

Deep  well  pump. 
Air-Oft  pump.... 


Air-lift  pump. 


Soft 

See  analysis  l,Tibk 
96. 


Hard;  see  ansly» 
3  and  3.  Table  96. 
Sulphurous. 


No. 


Use. 


Principal  water  bed. 


Oeologio  horizon. 


Character. 


Remarks. 


Domestic. 


.do. 
.do. 


Domestic  and 

manufacturing. 

Boiler  supply 


Vicksburg  forma- 
tion. 

Eocene 

Vicksburg  forma- 
Uon? 

Tertiary 


Gravel. 


.do. 


Domestic  and  man- 
ufacturing. 


Chattahoochee  foc^ 
tion? 

Alum  Bluff  foc^ 
mation  7 

Eocene  or  Creta- 
ceous. 

Eocene 


Hard  rock... 

Sand. 

Limestone. . 


See  log,  p.  467. 

8-inch  casing  to  60  feet.    Cost  of  well, 

8300;  of  pump.  830. 
Cost  of  well,  1750;  of  machinery,  I3<^ 

See  log,  p.  467. 

Cost  of  well,  8330. 


8  inches  in  diameter  at  top  and  3  inches 
at  bottom. 


a  Elevation  about  30  feet  above  low-water  level  of  Flint  River, 
ft  Georgia  GeoL  Survey  Bull.  15,  pp.  196, 197, 1906. 
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Tabls  96. — AnalyieM  of  underground  vniters  from  Worth  County. 
[Parts  pcrmilUon.] 


Na 


Date  of 
ooUeotion. 


Sooroe. 


Principal  water- 
bearing stratum. 


Depth. 


Analyst. 


Hay  24,1911 
Apr.    3,1911 


Oct. 
Aog. 

do... 


,1906 
,1908 


Well   of    Pqolan 

Cotton  MiuS; 
Town  well 


....do 

Old  town  welL., 


Well    of    Joseph 
MoOrilir 


Poulan.... 

Sylvester.. 

.....do 

....do 


.do.. 


Tertiary 

Eooene  or  Creta- 
ceous. 

do 

Chattahoochee  fbr- 

mationT 
do 


Feet, 
140-^60 


720 


200± 
100 


Edgar  Byerhart 

Do. 

Do. 
Do. 

Do. 


500 

€ 
1 


r 


Remarks. 


4*5 


10 
7.0 
7.2 


8.0 

0.0 

4.6     3.0 


Tr. 

ao 


.0 


7.0 
136 


WeU4,Table95. 

WeU7,Table9& 

Free  carbon  dioxide  (CO*), 
2.  Phosphate  radicle 
»«.*~"         W.U7. 

Free  oarbcii  dioxide  (CO*), 
4.     Phosphate  radicle 

(PO4).1.0. 
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CHEMICAL  CHARACTER  OF  WATERS  OF  THE  COASTAL 
PLAIN  OF  GEORGIA. 


By  R.  B.  Dole. 


STANDARDS  FOR  CLASSIFICATTON. 

lONBBAL  OOK8TITUBNT8  OF  WATER. 

All  natural  waters  contain  dissolved  or  suspended  materials  derived 
from  substances  with  which  they  have  come  into  contact.  They  take 
up  such  materials  in  amounts  determined  principally  by  the  chemical 
composition  and  physical  structure  of  the  substances,  by  the  temper- 
aiwref  pressure,  and  duration  of  their  contact,  and  by  the  condition  of 
substances  that  they  have  previously  incorporated.  To  designate 
such  suspended  and  dissolved  materiids  ^^impurities''  is  scarcely  cor- 
rect, because  they  have  been  introduced  normally,  in  strict  accordance 
with  natural  conditions  and  not  necessarily  by  himian  agency.  It 
has  become  customary,  however,  to  call  them  impurities  if  their 
presence  is  detrimental  to  some  proposed  use  of  a  water  supply. 

For  purposes  of  examination  the  substances  that  may  be  present 
in  natural  waters  are  classified  as  suspended  matter,  such  as  particles 
of  clay  or  leaves;  dissolved  matter,  either  of  mineral  or  oi^anic 
origin;  microscopic  animals  or  plants;  and  bacteria.  The  presence  of 
very  small  animals  and  plants  likely  to  affect  the  quality  of  waters 
is  determined  by  microscopic  examination,  and  the  chance  of  con- 
tracting disease  by  drinking  the  water  is  ascertained  by  bacteriologic 
processes. 

In  the  present  study  consideration  is  given  chiefly  to  the  suspended 
and  dissolved  mineral  matter.  The  amount  and  nature  of  this  are 
most  connnonly  determined  by  estimating  the  total  suspended 
matter,  total  dissolved  matter,  total  hardness,  total  alkalinity,  silica, 
iron,  alimiinum,  calcium,  magnesium,  sodiiun,  potassium,  carbonates, 
bicarbonates,  sulphates,  nitrates,  chlorides,  free  carbonic  acid,  and 
free  hydrogen  sulphide,  these  being  the  materials  most  conmionly 
present  and  most  likely  to  affect  the  value  of  the  waters.  Estimates 
of  all  of  them  are  not  necessary,  however,  in  computing  the  economic 
value  of  a  supply  for  a  particular  purpose,  as  will  be  shown  in  a  disr 
cussion  of  the  various  practical  uses  of  water. 
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USES  OF  WATBB. 

In  judging  the  value  of  a  water  from  its  analysis  it  is  necessary  to 
consider  the  supply  both  in  relation  to  its  intended  use  and  to  other 
available  supplies.  Besides  its  general  domestic  use,  water  is  essential 
in  steam  making,  paper  making,  starch  manufacture,  and  many 
other  industrial  processes.  Many  waters  are  valued  for  the  sup- 
posed medicinal  properties  of  their  dissolved  minerals.  Much  water 
is  used  for  irrigation,  both  in  the  West  and  to  some  degree  in  the 
South,  in  the  latter  especially  in  rice  growing.  For  each  of  these 
purposes  the  relative  amounts  of  certain  ingredients  in  a  water  deter- 
mine its  value  and  assist  in  its  classification.  For  example,  consider- 
able iron  in  a  water  may  be  harmful  in  one  industrial  process  and 
harmless  in  another.  The  value  of  a  water  for  another  pmT)ose  may 
be  directly  measurable  by  its  suspended  matter,  its  dissolved  matter 
not  being  significant.  Furthermore,  many  waters  that  are  con- 
sidered of  great  medicinal  value  are  unfit  for  boiler  use. 

To  catalogue  waters  as  good  or  bad,  hard  or  soft,  pure  or  impure, 
is  indefinite  and  may  be  misleading,  unless  the  arithmetical  values  of 
such  terms  are  rigidly  defined.  And  even  when  the  descriptive 
words  in  a  classification  are  rigidly  defined  and  carefully  applied,  it 
is  highly  advisable  to  know  the  intended  use  of  a  water  and  the 
composition  of  other  available  supplies  before  pronoimcing  final 
judgment  as  to  its  suitability. 

WATBB  FOB  BOIIiBB  USB. 
FORMATION   OP  SCALE. 

The  most  common  trouble  in  boilers  is  the  formation  of  scale  or 
deposition  of  mineral  matter  within  the  boiler  shell.  When  water 
is  heated  imder  pressure  and  concentrated  by  evaporation,  as  in  a 
boiler,  certain  substances  are  thrown  out  of  solution  and  solidify  on 
the  flues  and  crown  sheets  or  within  the  tubes.  These  deposits  in- 
crease fuel  consumption  because  they  are  poor  conductors  of  heat, 
and  increase  the  cost  of  boiler  repairs  and  attendance  because  they 
have  to  be  removed.  If  the  amount  of  scale  is  great  or  if  it  is  allowed 
to  accimiulate,  the  boiler  capacity  is  decreased  and  disastrous  explo- 
sions are  likely  to  take  place. 

The  incrustation  (scale)  consists  of  the  substances  that  are  insoluble 
in  the  feed  water  or  become  so  within  the  boiler  imder  conditions  of 
ordinary  operation.  It  includes  practically  all  the  suspended  matter 
or  mud;  the  silica,  probably  precipitated  as  the  oxide  (SiOj);  the 
iron  and  aliiminum,  appearing  in  the  scale  as  oxides  or  hydrated 
oxides;  the  calcium,  precipitated  principally  as  carbonate  and  sul- 
phate; and  the  magnesium,  found  chiefly  as  oxide  but  also  partly  as 
carbonate.    Scale  is  therefore  a  mixture  which  varies  in  amoimt, 
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density;  hardness,  and  composition  with  the  quality  of  the  water 
supply,  the  steam  pressing,  the  type  of  boiler,  and  other  conditions  of 
use.  Calcium  and  magnesium  are  the  principal  basic  substances  in 
the  scale,  over  90  per  cent  of  which  usually  is  calcium,  magnesium, 
carbonate,  and  sulphate.  If  much  organic  matter  is  present  part 
of  it  is  precipitated  with  the  mineral  scale,  as  the  organic  matter  is 
decomposed  by  heat  or  by  reaction  with  other  substances.  If  mag- 
nesium and  sulphate  are  comparatively  low,  or  if  suspended  matter 
is  comparatively  high,  the  scale  is  soft  and  bulky  and  may  be  in  the 
form  of  sludge  that  can  be  blown  or  washed  from  the  boiler.  On  the 
other  hand,  a  clear  water  relatively  high  in  magnesium  and  sulphate 
may  produce  a  hard  compact  scale  that  is  nearly  as  dense  as  porcelain, 
clings  to  the  tubes,  and  offers  great  resistance  to  the  transmission  of 
heat.  Therefore  the  value  of  a  water  for  boiler  use  depends  not  only 
on  the  quantity  but  also  on  the  physical  structure  of  the  scale  pro- 
duced by  it. 

COBBOSION. 

Corrosion  or  "pitting"  is  caused  chiefly  by  the  solvent  action  of 
acids  on  the  iron  of  the  boUer.  Free  acids  capable  of  dissolving  iron 
occur  in  some  natural  waters,  especially  in  the  drainage  from  coal 
mines,  which  usually  contains  free  sulphmic  acid,  and  also  in  some 
factory  wastes  draining  into  streams.  Many  groimd  waters  contain 
free  hydrogen  sulphide,  a  gas  that  readily  attacks  boilers,  and  some 
contain  dissolved  oxygen  and  free  carbon  dioxide,  which  are  also  cor- 
rosive. Organic  matter  is  probably  a  source  of  acids,  for  waters  high 
in  organic  matter  and  low  in  calciiun  and  magnesium  are  corrosive, 
though  the  nature  and  the  action  of  the  organic  bodies  are  not  well 
imderstood.  The  chief  corrosives  are  acids  freed  in  the  boiler  by  the 
deposition  of  hydrates  of  iron,  aluminum,  and  magnesium,  the  last 
named  being  the  most  important  as  it  is  the  most  abimdant.  The 
acid  radicles  that  were  in  equilibrium  with  these  bases  may  pass  into 
equihbrium  with  other  bases,  displacing  equivalent  quantities  of  car- 
bonates and  bicarbonates;  they  may  decompose  carbonates  that  have 
been  precipitated  as  scale;  they  may  combine  with  the  iron  of  the 
boiler,  thus  causing  corrosion;  or  they  may  do  all  three,  their  action 
depending  on  the  chemical  composition  of  the  water.  Even  with 
the  most  complete  analysis  this  action  can  be  predicted  only  as  a 
probability.  If  the  acid  thus  freed  exceeds  the  amoimt  required  to 
decompose  the  carbonates  and  bicarbonates,  it  attacks  the  iron  of 
the  boiler  and  produces  pits  or  tuberculations  of  the  interior  surface, 
leaks,  particularly  around  rivets,  and  general  deterioration. 
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FOAMINO. 

Foaming  is  the  formation  of  masses  of  bubbles  on  the  surface  of 
the  water  in  the  boiler  and  in  the  steam  space  above  the  water,  and 
it  is  intimately  connected  with  priming;  which  b  the  passage  from 
the  boiler  of  water  mixed  with  steam.  Foaming  results  when  any- 
thing prevents  the  free  escape  of  steam  from  the  water.  It  is  usually 
ascribed  to  an  excess  of  dissolved  matter  that  increases  the  surface 
tension  of  the  liquid  and  thereby  reduces  the  readiness  with  which 
the  steam  bubbles  break.  As  sodium  and  potassiimi  remain  dis- 
solved in  the  boiler  water,  while  the  greater  portion  of  the  other 
bases  is  precipitated,  the  foaming  tendency  is  commonly  measmred 
by  the  degree  of  concentration  of  the  alkaline  salts  in  solution, 
because  this  figure,  in  connection  with  the  type  of  boiler,  determines 
to  a  great  extent  the  length  of  time  that  a  boiler  may  run  without 
danger  of  foaming.  It  is  a  fact  that  the  worst  foaming  waters  in 
railroad  practice  are  encountered  in  the  arid  and  semiarid  regions 
of  the  Southwest,  where  the  quantity  of  dissolved  alkaU  is  greatest. 
However,  it  is  well  known  that  suspended  matter  can  cause  foaming, 
for  certain  surface  waters  that  deposit  a  moderate  amount  of  scale  but 
do  not  foam  when  clear  foam  badly  when  they  carry  a  great  quantity 
of  mud.  Greth  *  states  that  foaming  is  due  to  condition  of  boiler, 
design  of  boiler,  size  and  shape  of  water  space,  steam  pipe,  irregu- 
larity in  blowing  off,  introduction  of  oil  into  the  feed  water  from  the 
exhaust  steam,  neglect  to  change  water  periodically,  irregularity  of 
load,  or  improper  firing  and  feeding.  He  concludes  that  it  is  not 
merely  the  presence  of  sodium  salts  in  solution  that  causes  foaming, 
but  the  presence  of  other  substances  which  together  with  the  sodium 
salts  and  operating  conditions  brings  about  foaming.  A  strong  solu- 
tion of  sodium  carbonate  might  not  induce  excessive  foaming  in 
water  otherwise  pure,  but  its  introduction  into  a  boiler  which  under 
operating  conditions  invariably  contains  suspended  matter  or  pre- 
cipitated sludge  might  produce  foaming  by  increasing  the  suspended 
matter  either  by  precipitating  calciimi  and  magnesium  or  by  loosen- 
ing previously  deposited  scale.  Under  working  conditions  it  is  diffi- 
cult to  distinguish  the  actual  cause  of  the  trouble.  Experience  has 
shown  that  the  type  of  boiler,  steam  pressure,  and  other  operating 
conditions  may  greatly  accelerate  or  retard  foaming. 

REMEDIES  FOR   BOILER  TROUBLES. 

The  best  way  of  remedying  imsatisfactory  boiler  supplies  is  to 
treat  them  before  they  enter  the  boiler,  but  where  this  is  imprac- 
ticable trouble  can  be  minimized  in  various  ways.     Low-pressure 

1  Onth,  7.  C.  W.,  WBtor  softening  and  pariflcation  for  ooal-mine  operations:  Paper  read  before  the  West 
ViiSinlft  Coal  Mining  InsUtute,  Blae&eld,  W.  Va.,  Jane  7, 1010. 
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large-flue  boilers  are  used  in  many  stationary  plants  with  hard 
waters,  and  it  is  said  that  the  scale  formed  in  them  is  softer  and 
more  flocculent  and  can  therefore  be  more  readily  removed  than 
that  formed  in  high-pressure  boilers.  Blowing  oflF  is  about  the  only 
practical  means  of  preventing  foaming,  because  this  trouble  is  due 
principally  to  concentration  of  substances  in  the  residual  water  of 
the  boilers.  Accumulated  sludge,  or  soft  scale,  is  removed  by  blow- 
ing, particularly  in  locomotive  practice.  In  condensing  systems 
much  of  the  trouble  due  to  mineral  matter  in  the  feed  water  is  obvi- 
ated because  the  quantity  of  raw  water  supplied  is  proportionately 
small.  Yet  the  problem  is  not  completely  solved  in  such  systems, 
because  the  incrusting  or  corrosive  action  is  transferred  from  the 
boiler  to  the  condenser,  which  requires  more  or  less  cleaning  and 
repairing  in  proportion  to  the  undesirable  qualities  of  the  water 
supply. 

BOILER   COMPOUNDS. 

Boiler  compounds  are  widely  used  in  regions  where  hard  waters 
abound,  but  treatment  within  the  boiler  should  be  given  only  when 
it  is  impossible  to  purify  the  supply  beforehand,  or  when  the  supply 
is  relatively  pure  and  requires  only  minor  correction.  If  previous 
purification  is  not  practicable,  some  feed  waters  can  be  improved 
by  judicious  addition  of  chemicals.  Many  substances,  ranging  from 
flour,  oatmeal,  and  sliced  potatoes  to  barium  and  chromium  salts, 
have  been  recommended  for  such  use,  but  only  a  few  have  proved 
to  be  really  efficient.  These  substances  have  been  classified^  ac- 
cording to  their  action  within  the  boiler.  Those  that  attack  chem- 
ically the  scaling  and  corroding  constituents  precipitate  incrusting 
matter  and  neutralize  acids.  Soda  ash,  the  commercial  form  of 
sodium  carbonate,  containing  about  95  per  cent  Na,CO„  is  the  most 
valuable  substance  of  this  character,  because  it  is  cheap  and  its 
use  is  attended  with  the  least  objectionable  results.  Taimin  and 
tannin  compounds  are  also  used  for  the  same  purpose.  The  addi- 
tion of  Umewater  to  the  feed  to  prevent  corrosion  and  to  obviate 
foaming  has  been  recommended,*  and  it  is  probable  that  it  would 
improve  waters  high  in  organic  matter  and  very  low  in  incrustants. 
Such  practice  increases  the  incrustants  in  proportion  to  Ume  added 
but  prevents  corrosion.  Soda  ash  neutralizes  free  acids,  precipitates 
the  incrusting  ingredients  as  a  softer,  more  flocculent  material, 
which  is  more  easily  removed  from  the  boiler  and  increases  the  foam- 
ing tendency  of  the  water  by  increasing  its  content  of  dissolved 
matter.  The  proper  amount  to  be  used  depends  on  tiie  chemical 
composition  of  the  water  and  the  style  of  the  boiler. 

1  Gary,  A.  A.,  The  use  of  boiler  compounds:  Am.  Machinist,  vol.  22,  pt.  2,  p.  1153, 18N. 
*  Palmer,  Chase,  Quality  of  the  underground  waters  in  the  Blue  Grass  region  of  Kentucky:  V.  8.  OeoL 
Survey  Water-Supply  Paper  233,  p.  187,  lOOB. 
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The  second  class  of  boiler  compounds  comprises  those  that  act 
mechanical^  on  the  precipitated  crystals  of  scale-making  matter 
soon  after  Uiej  are  formed,  surrounding  them  and  robbing  them  of 
their  cement-Uke  action.  OlutinouS;  starchy,  and  oily  substances 
belong  to  this  class,  but  they  are  not  now  used  to  any  considerable 
extent  because  they  thicken  and  foul  the  water  more  than  they 
prevent  the  formation  of  hard  scale. 

The  third  class  comprises  compounds  that  act  mechanically,  like 
those  of  the  second  class,  and  also  partly  dissolve  deposited  scale, 
thus  loosening  it  and  aiding  in  its  ready  removal.  Of  these,  kero- 
sene is  very  effective,  but  graphite  is  believed  to  be  stiU  better. 

Many  boiler  compoimds  possessing  or  supposed  to  possess  one  or 
more  of  the  functions  just  described  are  on  the  market  and  are 
widely  sold.  Some  are  effective  and  some  are  positively  injurious. 
Most  of  them  depend  for  their  chief  action  on  soda  ash,  petroleum, 
or  a  vegetable  extract,  but  all  are  costly  compared  with  lime  and 
soda  ash.  Boiler  compounds  can  not  reduce  the  amount  of  scale 
and  may  increase  it.  Their  only  legitimate  fimctions  are  to  prevent 
corrosion  and  deposition  of  hard  scale  and  to  remove  accumulations 
of  scale  that  have  become  attached  to  the  boiler.  Every  engineer 
should  bear  in  mind  that  steam  boilers  are  costly  and  that  fuel 
and  boiler  repairs  are  expensive,  and  should  hesitate  to  add  sub- 
stances to  his  feed  water  without  competent  advice  as  to  their  effect. 
It  is  far  more  economical  to  have  the  water  supply  analyzed  and  to 
treat  it  effectively  by  well-known  chemicals  in  proper  proportion, 
either  within  or  without  the  boiler,  than  to  experiment  with  com- 
pounds of  unknown  composition. 

NUMEBICAL   STANDARDS. 

The  value  of  natural  waters  for  boiler  use  depends  primarily  on 
their  corroding  and  foaming  tendencies  and  on  the  amoimt  and 
character  of  scale  likely  to  be  deposited  by  them.  This  value,  how- 
ever, should  always  be  considered  in  connection  with  local  standards, 
for  no  matter  how  low  a  water  may  be  in  imdesirable  constituents  it 
can  not  be  classed  as  good  if  it  is  poorer  in  quality  than  the  average 
water  of  the  region  in  which  it  occurs.  On  the  other  hand,  if  the 
best  available  supply  is  poor  the  economy  of  purifying  it,  even  at 
large  expense,  is  obvious.  Along  the  Atlantic  coast,  where  waters 
containing  less  than  100  parts  per  million  of  incrusting  ingredients 
are  extremely  common,  a  supply  carrying  200  parts  of  such  substances 
would  not  be  considered  fair  for  boiler  use.  Throughout  most  of  the 
Mississippi  Valley,  however,  such  a  supply  would  be  considered  good, 
because  in  that  region  natural  waters  not  exceeding  100  parts  in 
scale-forming  constituents  are  rare.  Because  of  this  variance  in  local 
conditions,  numerical  standards  should  be  interpreted  relatively  and 
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not  literally.  At  the  same  time  any  classification  by  nominal  ratings 
must  be  applied  absolutely  if  the  terms  are  to  have  comparative 
significance  outside  the  region  where  the  waters  exist. 

Stabler's  exceUent  mathematical  discussion  of  the  quality  of  waters 
with  reference  to  industrial  uses  *  contains  several  formulas  by  which 
the  effect  of  waters  may  be  computed,  and  his  formulas,  quoted 
here  in  slightiy  altered  form,  have  been  used  in  classifying  tne  waters 
discussed  in  the  present  rei>ort.  The  terms  involving  iron,  alumi- 
num, and  free  acids  have  been  omitted  because  these  substances  are 
too  scarce  in  most  Georgia  waters  to  caD  for  consideration  in  such 
approximate  ratings;  and  the  terms  involving  sodium  and  potas- 
sium have  been  xmited  for  simplicity. 

(1)  8  =Sm-f  Cm-l-2.95  Ca-f  1.66  Mg. 

(2)  h=Si02-|-1.66  Mg-f  1.92  Cl-f  1.42  SO4-2.96  Na. 

(3)  f=2.7Na. 

(4)  c-0.0821  Mg-0.0333  0O.-0.0I64  HCO.. 

These  equations  express  niunerically  some  of  the  relations  that 
have  been  discussed  in  the  preceding  sections  on  scale,  corrosion,  and 
foaming.  Sm,  Cm,  SiO„  Ca,  Mg,  Na,  a,  SO4,  CX)„  and  HCX),  repre- 
sent the  amoimts  in  parts  per  million,  respectively,  of  suspended 
matter,  colloidal  matter  (oxides  of  silicon,  iron,  and  aluminum), 
silica,  calcium,  magnesium,  alkalies,  chlorine,  sulphate,  carbonate, 
and  bicarbonate.  It  is  uncertain  in  some  waters  whether  iron  and 
aluminum  are  in  solution  or  in  colloidal  state,  but  in  applying  these 
formulas  to  Georgia  ground  waters  little  error  is  introduced  by  as- 
suming that  they  are  colloidal. 

The  first  formula  gives  the  amount  of  scale-forming  ingredients  (s) 
that  would  probably  be  formed  from  the  water  under  ordinary  con- 
ditions of  boiler  operation.  If  it  is  desired  to  compute  the  scale- 
forming  ingredients  of  waters  whose  analyses  in  this  report  give  no 
values  for  sihca,  iron,  or  aluminum,  Cm  may  be  taken  as  20  without 
introducing  great  error.  In  clear  waters  suspended  matter  (Sm) 
would  of  course  be  zero;  and  consequently  for  most  Georgia  ground 
waters  the  amount  of  scale  may  be  estimated  practically  from  the 
figures  representing  silica,  calcium,  and  magnesium.  Suspended 
matter  can  not,  however,  be  disregarded  in  estimating  the  scale- 
forming  ingredients  of  unsettled  surface  waters,  for  it  frequently  is 
greater  than  the  dissolved  matter. 

The  second  formida  gives  the  amoimt  of  the  hard  scale  forming 

ingredients  (h).  The  ratio  -  expresses  the  relative  hardness  of  the 
scale.    If  -  is  greater  than  0.5  the  scale  may  properly  be  called  hard; 

8 

if  it  is  less  than  0.25  the  scale  may  properly  be  called  soft. 

»  Eng.  News,  vol.  60,  p.  356, 1908;  U.  S.  Q«ol.  Survey  Water-Sapply  Taper  274,  p.  165, 19U. 
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The  third  formula  gives  the  amount  of  the  foaming  ingredients  (f ) 
as  estimated  from  the  probable  content  of  alkali  salts. 

The  fourth  formula  has  been  used  to  calculate  the  corrosive  tend- 
ency of  the  water  (c).  As  can  be  readily  seen  from  the  coefficients, 
it  expresses  the  relation  between  the  reacting  values  of  magnesium 
and  the  radicles  involving  carbonic  acid  (p.  472).  If  c  is  positive,  the 
water  is  corrosive.  If  c  +  0.0499Ca  (the  reacting  value  of  calcium)  is 
negative,  the  mineral  constituents  will  not  cause  corrosion;  but 
whether  organic  matter  or  electrolysis  will  cause  it  is  uncertain.  If 
c+0.0499Ca  is  positive,  corrosion  is  uncertain. 

After  these  three  attributes  of  boiler  feed  have  been  computed 
rating  the  water  is  largely  a  matter  of  judgment  based  on  experience. 
The  conunittee  on  water  service  of  the  American  Railway  Engineering 
and  Maintenance  of  Way  Association  has  offered  two  classifications  by 
which  waters  in  their  raw  state  may  be  approximately  rated;  but,  as 
the  report  states,  '4t  is  difficult  to  define  by  analysis  sharply  the  line 
between  good  and  bad  water  for  steam-making  purposes."  Table  97 
gives  these  classifications  with  the  amounts  transformed  to  parts  per 
million. 

Tabids  97. — Ratings  of  waters  for  boiler  use  according  to  proportions  of  incrusting  and 
corroding  constituents  and  according  to  foaming  constituents. 


Incnutiiig  and  coirod- 
ingconstituentB 

Claariflca- 
tioin.a 

Foaming  coostltaenta 
(parts  per  milUon). 

Classlflca- 
Uon.b 

More 
than — 

Not  more 
than— 

More 
than— 

Not  more 
than 

90 

aoo 

430 
680 

Oood. 
Fair. 
Poor. 
Bad. 

150 
250 
400 

Oood. 
Fair. 
Bad. 
Very  bad. 

90 

aoo 

430 

160 
250 
400 

a  Proo.  Am.  By.  Eng.  and  Maintenance  of  Way  Assoc.,  vol.  5,  p.  595, 1904. 
b  Idem,  VOL  9,  p.  134, 1908. 

The  classification  by  incrusting  and  corroding  constituents  has  been 
appUed  to  the  computations  of  scale-forming  ingredients  (s)  in  the 
analytical  tables  accompanying  this  report.  (See  Tables  107-118,  pp. 
509-627.)  The  quantity  of  foaming  ingredients  (f )  should  always  be 
considered  in  conjunction  with  the  probable  amount  of  scale  or  sludge 
that  would  beformed,  the  hardness  of  thescale,  and  the  tendency  toward 
corrosion.  Those  who  are  thoroughly  familiar  with  local  conditions 
in  Georgia  and  with  the  chemistry  of  water  will  doubtless  prefer  to 
disregard  the  descriptive  terms  of  the  classification  and  draw  their 
own  conclusions  r^arding  the  quaUty  of  the  waters  from  the  figures 
representing  scale,  foaming  constituents,  and  probability  of  corrosion. 
The  classifications  are  given  principally  for  the  aid  of  those  not  thor- 
oughly famiUar  with  such  matters  and  rather  to  indicate  the  limits 
of  usefulness  than  to  define  rigidly  the  value  of  the  waters. 


Digitized  by 


Google 


478      UNDEBGBOUND  WATERS  OF  COASTAL  PLAIN   OF  OEOBGL^. 

Waters  of  poor  quality  can  be  improved  by  treatment  in  softening 
plants.  How  bad  a  water  may  be  used  witiiout  treatment  depends 
on  the  cost  of  artificially  softening  the  water  and  the  relative  saving 
effected  by  the  use  of  the  softened  water.  A  report*  of  the  commit- 
tee on  water  service  of  the  American  Railway  EIngineering  and  Main- 
tenance of  Way  Association  sets  forth  the  factors  involved.  The 
benefits  include  the  saving  in  boiler  cleaning,  repairs,  and  fuel,  the 
decrease  in  the  time  during  which  the  boilers  must  be  withdrawn  from 
service  for  cleaning  and  repairs,  the  decrease  in  the  depreciation  of 
the  boUers,  and  the  value  of  the  materials  removed  by  softening.  The 
cost  of  softening  includes  the  cost  of  labor  and  power  for  the  softening 
apparatus,  the  cost  of  softening  chemicals,  the  interest  on  the  cost  of 
installation,  depreciation  in  the  value  of  the  softening  plant,  and  the 
waste  in  changing  boiler  feed  due  to  increased  foaming  tendency. 

In  locomotive  service  it  is,  in  general,  economical  to  treat  waters 
containing  250  to  850  parts  per  million  of  incrustants  and  to  treat 
those  containing  less  than  250  parts  if  the  scale  formed  contains  mudi 
sulphate.'  As  the  incrusting  solids  may  commonly  be  reduced  to 
80  or  90  parts  per  million,  the  economy  of  treating  boiler  waters  de- 
serves consideration  in  a  region  where  many  supplies  contain  300  to 
600  parts  per  million  of  incrusting  matter. 

The  amount  of  mineral  matter  that  makes  a  water  unfit  for  boiler 
use  depends  on  the  combined  efifect  in  boilers  of  the  softening  reagents 
used  with  such  waters  and  of  the  constituents  not  removed  by  soften- 
ing. Sodium  salts  added  to  remove  incrustants  or  to  prevent  corro- 
sion increase  the  foaming  tendency,  and  this  increase  may  be  great 
enough  to  render  a  water  useless  for  steaming.  It  is  not  of  much 
benefit  to  soften  water  containing  more  than  850  parts  per  million  of 
nonincrusting  material  and  much  incrusting  sulphate.'  Trouble 
from  priming  in  locomotive  boilers  begins  at  a  concentration  of  about 
1,700  parts  per  million  of  foaming  constituents,  and  the  limit  of 
safety  for  stationary  boilers  is  reached  at  a  concentration  of  about 
7,000  parts.  Though  waters  containing  as  high  as  1,700  parts  per 
million  of  foaming  constituents  have  been  used,  it  is  usually  more 
economical  to  incur  considerable  expense  in  replacing  such  supplies  by 
better  ones. 

WATBB  FOB  KISCBLLANBOU8  INDUSTRIAL  USES. 
GENERAL  REQUISrTES. 

Many  articles  are  affected  by  the  ingredients  of  the  water  used  in 
their  manufacture  and  can  be  improved  by  its  purification.  If  by  the 
same  process  the  boiler  efficiency  of  the  factory  can  be  increased  the 

i  Proo.  Am.  Ry.  Eng.  and  Maintaaanoe  of  Way  Assoc.,  vol.  8,  p.  aoi,  1907. 
I  Idem,  vol.  6,  p.  610, 1906. 
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expense  is  often  justified  when  it  would  not  be  warranted  merely  by 
the  increased  value  of  the  product.  This  observation  applies  par- 
ticularly to  paper,  pulp,  and  strawboard  milk;  laundries,  and  other 
establishments  where  large  quantities  of  water  are  evaporated  to 
furnish  steam  for  drying,  and  to  ice  factories  and  similar  plants  where 
distilled  water  is  required. 

Besides  its  use  for  steam  making  water  plays  a  specific  part  in 
many  manufacturing  processes.  In  paper  mills,  strawboard  mills, 
bleacheries,  dye  works,  canning  factories,  pickle  factories,  creameries, 
slaughterhouses,  packing  houses,  nitroglycerin  factories,  distilleries, 
breweries,  woolen  mills,  starch  works,  sugar  works,  canneries,  glue 
factories,  soap  factories,  and  chemical  works  water  becomes  a  part  of 
the  product  or  is  essential  to  its  manufacture.  In  most  of  these  estab- 
lishments the  water  is  used  principally  as  a  cleansing  agent  or  as  a 
vehicle  for  other  substances,  and  therefore  a  supply  that  is  free  from 
color,  odor,  suspended  matter,  microscopic  organisms,  and  especially 
from  bacteria  of  fecal  origin,  and  fairly  low  in  dissolved  substances, 
especially  iron,  is  generally  satisfactory.  But  water  that  is  also  hy- 
gienically  acceptable  is  necessary  where  it  comes  into  contact  with  or 
forms  part  of  food  materials,  as  in  the  making  of  beverages,  sugar, 
and  dairy  or  meat  products.  As  ideal  waters  for  any  use  are  rare,  the 
manufacturer  must  ascertain  what  degree  of  freedom  from  substances 
is  necessary  to  prevent  injiuy  to  his  machinery  or  to  his  output  and 
whether  the  cost  of  obtaining  such  purity  is  counterbalanced  by 
decreased  cost  of  production  and  increased  value  of  product.  Com- 
petitive business  methods  and  increased  faciUties  of  transportation 
have  standardized  the  values  of  manufactured  articles  so  thoroughly 
that  makers  are  now  obliged  to  scrutinize  every  item  of  production 
cost  in  order  to  obtain  reasonable  profits.  Any  appreciable  saving 
effected  by  improvement  of  the  water  supply  is  one  of  the  easiest 
sources  of  profit  for  the  manuf actiu^r. 

EFFECTS  OF  DISSOLVED  AND   SUSPENDED  MATEBIALS. 

The  effects  in  some  industries  of  the  substances  most  commonly 
found  in  water  are  outlined  in  the  following  pages,  the  object  being 
to  offer  approximate  standards  for  classification. 

FREE  ACn>8. 

Free  mineral  acids,  such  as  the  sulphuric  acid  in  drains^  from  coal 
mines  or  the  hydrochloric  acid  in  the  effluents  of  some  industrial 
establishments,  are  especially  injurious  and  nearly  always  have  to  be 
neutralized  before  the  waters  containing  them  can  l)e  used  indus- 
trially. In  paper  mills,  cotton  mills,  bleacheries,  and  dye  works 
waters  containing  a  measurable  amoimt  of  free  mineral  acid  decom- 
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fy>-«  rr^icirjis,  strtak  acmI  rot  fftfanos,  awl  caaiodc  and  rapidfy 
datroT  meul  screens.  struDOB.  awl 


Sospended  matter  in  surf  aoe  watcn  mar  be  cf  mBgrtaUe,  miiMnl, 
or  animal  origuu  as  it  consists  o(  partides  ci  aevage,  faitB  of  leaTcs, 
fitieks,  and  sawdust,  and  sand  and  day.  Tbe  fine  sik  so  oonunon 
in  rircTs  of  the  5oath  is  lai^pdr  dcrrrcd  from  day.  Yew  wA  wateiB 
contain  suspended  animal  or  Te^etable  matter,  but  many  cany  finefy 
dirided  sand  and  clay,  and  many  beotMne  turbid  by  precipitation 
of  dissolved  ingredients.  Suspended  matter  is  objcctionaUe  in  all 
proc^-s^es  in  which  water  is  used  for  washii^  or  comes  into  contact 
with  food  materiak,  becaose  it  is  likdy  to  stain  or  spot  the  product 
Suspended  matter  due  to  |M>ecipitated  iron  is  especially  injurious 
even  in  small  amount.  Suspended  Tegetable  or  animal  matto*  liable 
to  decomposition  or  to  partial  solution  is  much  m)C»«  objectionaUe, 
even  in  small  amounts  (10  to  20  parts  per  million^,  than  equal  quan- 
tities of  mineral  matter.  For  these  reasons  water  should  be  freed  from 
suspended  matter  before  b«ng  used  for  laundering,  bleadiing,  wool 
scouring,  paper  making,  dyeing,  starch  making,  sugar  making,  brew- 
ing, distilling,  and  similar  processes.  In  making  the  coarser  grades  of 
paper,  such  as  strawboard,  a  sm^  amount  of  suspended  matter  is 
not  especially  injurious,  but  for  the  finer  white  and  colored  varieties 
clear  water  is  essentiaL 

COLOR. 

Color  in  water  is  due  principally  to  solution  of  vegetable  matter. 
Materials  bleached,  washed,  or  dyed  light  shades  in  colored  water 
are  likely  to  become  tinged.  Hi^y  colored  waters  can  be  used 
in  making  wrapping  or  dark-tinted  papers  but  not  in  making  the 
white  grades,  and  paper  manufacturers  are  put  to  great  expense  for 
water  purification  on  that  account.  The  lower  waters  are  in  color, 
therefore,  the  more  desirable  they  are  for  use  in  bleacheries,  dye 
works,  paper  mills,  and  other  factories  where  brown  tints  in  the 
products  are  undesiiable. 

IRON. 

Iron  is  the  most  undesirable  dissolved  constituent,  and  its  presence 
in  comparatively  small  quantities  necessitates  purification.  Many 
ground  waters  in  Georgia  contain  1  to  20  parts  per  milUon  of  iron, 
which  may  be  precipitated  by  exposing  to  the  air  and  by  release  of 
hydrostatic  pressure,  causing  the  waters  to  become  turbid;  and  many 
such  waters  develop  rusty-looking  gelatinous  growths  that  may 
interfere  in  industrial  operations.  In  all  cleansing  processes,  espe- 
cially if  soap  or  alkali  is  used,  precipitated  iron  is  likely  to  cause 
rusty  or  dull  spots.     In  contact  with  materials  containing  tannin 
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compounds  iron  forms  greenish  or  black  substances  that  discolor  the 
product.  Therefore  many  waters  containing  amounts  even  as  small 
as  1  or  2  parts  per  million  of  iron  have  to  be  purified  before  they  can 
be  used  industriaUy.  In  water  for  dye  works  iron  is  especially 
objectionable  and  commonly  prevents  the  use  of  the  water  without 
purification.*  Iron  in  the  water  supply  of  paper  mills  may  be  pre- 
cipitated on  the  pulp,  giving  a  brown  color,  or  during  sizing  or  tinting, 
giving  spotty  effects.  Water  containing  much  iron  can  not  be  used 
in  bleaching  fabrics,  because  salts  that  spot  the  goods  are  formed. 
The  dark-colored  compounds  that  iron  forms  with  tannin  discolor 
hides  in  tanning  and  barley  in  malting,  and  give  beer  a  bad  color, 
odor,  and  taste.' 

CALCIUM  AND  MAONB8IUM. 

Calcium  and  magnesium  are  similar  in  their  industrial  effects.  In 
water  their  amounts  bear  a  more  or  less  definite  relation  to  each 
other,  most  waters  carrying  10  to  50  per  cent  as  much  magnesium 
as  calcium.  Both  are  precipitated  on  whatever  is  boiled  in  water 
containing  them,  forming  a  deposit  that  may  interfere  with  later  op- 
erations. They  also  decompose  equivalent  amounts  of  many  chem- 
icals employed  in  technical  operations,  causing  waste  and  forming 
alkaline-earth  compounds  that  interfere  with  the  later  treatment  of 
fabrics.  These  troubles  are  the  strongest  incentives  to  preliminary 
softening.  Some  of  the  chemicals  used  to  disintegrate  the  fibers  in 
making  pulp  are  consumed  by  the  calcium  and  magnesium  in  the 
water  supply,  though  the  loss  from  this  source  is  not  nearly  so  great 
as  that  which  occurs  later  when  the  resin  soap  used  in  sizing  the  paper 
is  decomposed  by  the  calcium  and  magnesium.  The  insoluble  soaps 
thus  created  do  not  fix  themselves  on  the  fibers,  but  form  clots  and 
streaks.  Similar  decomposition  of  valuable  cleansing  materials  and 
subsequent  deposition  of  insoluble  compounds  take  place  in  launder- 
ing, wool  scouring,  and  similar  processes.  In  the  manufacture  of 
soap  calcium  and  magnesium  form  with  the  fatty  acids  curdy  pre- 
cipitates that  are  insoluble  in  water  and  therefore  have  no  cleansing 
value.  They  interfere  with  many  dyeing  operations,  neutralizing 
chemicals  and  changing  the  reactions  of  the  baths,  besides  forming 
insoluble  compounds  with  many  dyes.  Highly  calcareous  waters 
can  not  be  used  for  boiling  the  grain  in  distilleries  because  they  hinder 
proper  action  by  causing  the  deposition  of  alkaline-earth  salts  on 
the  particles  of  grain,  nor  for  diluting  spirits  because  they  cause 
turbidity.'  Very  soft  water,  on  the  other  hand,  is  said  to  be  unde- 
sirable in  paper  mills  for  loading  papers  with  any  form  of  calcium 

>  Sadtler,  S.  P.,  A  handbook  of  industrial  organic  chemistry,  Philadeli>hia,  p.  483, 1000. 
:De  la  Couz,  M.  A.  J.,  L'eau  dans  I'industrie,  Paris,  pp.  187,  232, 1900. 
s  Idem,  p.  351. 
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sulphate,  because  such  waters  dissolve  part  of  the  loading  materials.^ 
Probably  waters  high  in  chlorides  would  also  be  bad  for  this  purpose, 
because  chlorides  increase  the  solubility  of  calcium  sulphate. 

CARBONATES. 

The  effects  of  carbonates  and  bicarbonates  in  waters  used  in 
industrial  processes  are  not  differentiated  in  this  paragraph.  It  is 
not  unusual  to  estimate  the  combined  carbonic  acid  and  to  state  it 
as  the  carbonate  without  distinguishing  between  carbonates  and 
bicarbonates,  though  in  most  natural  waters  of  Georgia  the  carbonate 
radicle  is  absent  and  the  combined  carbonic  acid  is  in  the  form  of 
bicarbonates.  K  hard  waters  proportionately  high  in  carbonates 
and  low  in  sidphates  are  boiled,  the  bicarbonate  radicle  is  decom- 
posed, free  carbonic  acid  is  given  off,  and  the  greater  part  of  the  cal- 
cium and  magnesium  is  precipitated.  Consequently  waters  of  that 
character  are  generally  more  desirable  for  industrial  operationis  than 
waters  high  in  sulphates  and  low  in  carbonates,  whose  hardening 
constituents  are  not  greatly  reduced  by  boiling.  In  beer  making 
waters  high  in  carbonates  are  said  to  produce  dark-colored  beers 
with  a  pronounced  malt  flavor  because  the  carbonates  increase  the 
solubility  of  the  nitrogenous  bodies,  whereas  waters  high  in  sulphates 
yield  pale  beers  with  a  definite  hop  flavor  because  the  sulphates 
reduce  the  solubility  of  the  malt  and  the  coloring  matters.' 

SULPHATES. 

The  influence  of  sulphates  in  beer  making  has  been  noted.  Hard 
waters  with  sulphates  predominating  are  desirable  in  tanning  heavy 
hides  because  they  swell  the  skins,  exposing  more  surface  for  the  action 
of  the  tan  liquors.'  Sulphates,  however,  interfere  with  crystal- 
lization in  sugar  making  by  increasing  the  amount  of  sugar  retained 
in  the  mother  liquor. 

CHLORmBS. 

High  chlorides  are  usually  accompanied  by  high  alkalies  in  Greor^a 
waters.  Appreciable  amoimts  of  chlorides  are  injiu-ious  in  many 
industrial  processes.  Beverages  and  food  products,  of  course,  can 
not  be  treated  with  waters  very  high  in  chlorides  without  becoming 
salty.  In  tanning,  chlorides  cause  the  hides  to  become  thin  and 
flabby.'  Animal  charcoal  used  in  clarifying  sugar  is  robbed  of  its 
bleaching  power  by  absorption  of  salt,  and  the  quality  of  sugars  is 
affected  by  chloride-bearing  waters  because  saline  salts  are  incorpo- 

1  Cross,  C.  F.,  and  Bevan,  E.  J.,  A  textbook  of  paper  making,  New  York,  p.  294, 1900. 

i  Brewing  water,  its  defects  and  remedies,  American  Burtonizing  Co.,  New  York,  p.  19, 1909.  Also  De 
la  Coux,  op.  cit.,  p.  169. 

*  Parker,  H.  N.,  and  others,  The  Potomac  River  basin:  U.  S.  Qeol.  Survey  Water-Supply  Paper  192, 
p.  194, 1907. 


Digitized  by 


Google 


CHEBilCAL  CHABACTBB  OF  WATEBS.  48S 

rated  in  the  crystals.*  In  the  preparation  of  alcoholic  beverages 
chlorides  in  large  amount  prevent  the  growth  of  the  yeast  an^  inter- 
fere with  the  germination  of  the  grain.  The  only  commercially  de- 
veloped way  of  removing  chlorides  from  water  is  distillation.  As 
the  cost  of  this  process  has  been  greatly  reduced  by  the  use  of  midtiple- 
eflfect  evaporators,  it  is  worth  considering  where  chloride-bearing 
waters  must  be  used. 

OROANIC  MATTER. 

Oi^anic  matter  of  fecal  origin  is  of  com^e  dangerous  in  any  water 
that  comes  into  contact  with  food  products,  and  water  so  polluted 
should  be  purified  before  being  used.  Care  in  this  respect  is  particu- 
larly necessary  in  creameries,  slaughterhouses,  canneries,  pickle  fac- 
tories, distilleries,  breweries,  and  sugar  factories.  Organic  matter 
not  necessarily  capable  of  producing  disease  is  further  imdesirable  in 
industrial  supplies  because  it  induces  decomposition  in  other  organic 
materials  like  cloth,  yarn,  sugar,  starch,  meat,  or  paper,  rotting  and 
discoloring  them,  and  because  it  causes  slime  spots  on  fabrics  by 
supporting  algae  growths. 

HTDROOBN  SULPHIDE. 

Hydrogen  sulphide  (H,S),  a  gas  with  an  odor  like  that  of  rotten 
eggs,  occurs  dissolved  in  some  tmdergroimd  waters  and  gives  them 
what  is  known  as  a  "sulphurous"  taste  and  odor.  It  is  corrosive 
even  in  small  quantities,  and  it  also  injiwes  materials  by  discoloring 
and  rotting  them. 

MISCELLANEOUS  SUBSTANCES. 

Silica  and  aluminimi  are  usually  not  present  in  sufiicient  quantity 
appreciably  to  affect  any  industrial  processes  except  those  in  which 
water  is  evaporated.  Large  quantities  of  sodium  and  potassium,  by 
adding  to  the  amotmt  of  dissolved  matter,  are  objectionable  in  some 
manufacturing  operations.  Phosphates,  nitrates,  and  some  other 
substances  not  noted  in  this  outline  interfere  with  industrial  chemical 
reactions,  but  they  are  present  in  few  natural  waters  in  sufficient 
quantity  to  have  noticeable  effect. 

WATEB  FOB  DOMESTIC  T7SB. 
PHYSICAL  QUALITIES. 

Entirely  acceptable  domestic  supplies  are  free  from  suspended 
matter,  color,  odor,  and  taste  and  are  fairly  cool  when  they  reach  the 
consumer.  The  more  nearly  waters  fulfill  these  conditions  the  more 
satisfactory  they  are  for  general  use.  Suspended  mineral  matter 
clogs  pipes,  valves,  and  faucets,  and  growths  of  microscopic  plants 


1  De  la  Coax,  IL  A.  J.,  op.  ott.,  p.  152. 
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suspended  in  water  frequently  cause  odors  and  stains.  The  outlets 
of  some  artesian  wells  are  surrounded  by  growths  of  microscopic 
organisms,  which  form  tufts  or  layers  in  pipes  and  well  casings  and 
sometimes  clog  them.  Detached  particles  escape  through  faucets, 
giving  the  water  an  unsightly  appearance  and  staining  clothes  washed 
in  it.  So  far  as  known  such  growths  in  tanks  and  mains  do  not  cause 
disease,  but  they  often  impart  impleasant  odors  that  make  the  water 
objectionable.  True  color  is  usually  due  to  dissolved  v^etable 
matter,  and  causes  serious  objection  only  when  it  exceeds  20  to  30 
parts  per  million. 

In  general,  Georgia  well  waters  are  satisfactory  in  respect  to  sus- 
pended mineral  matter  and  color.  Finely  divided  material  from 
quicksands  enters  some  driven  wells,  but  such  trouble  is  not  so  serious 
as  it  is  in  other  parts  of  the  country.  A  few  waters,  especially  those 
containing  iron,  develop  a  turbidity  of  10  to  30  parts  per  million  on 
exposure  to  the  air  by  precipitating  dissolved  matter,  and  such  con- 
dition gives  rise  to  apparent  though  not  to  real  color.  The  odor  most 
commonly  noticed  in  the  ground  waters  of  Georgia  is  that  of  hydrogen 
sulphide. 

BACTERIOLOOIC   QUALITIES. 

Before  a  water  is  used  for  domestic  purposes  there  should  be  reason- 
able certainty  that  it  is  free  from  disease-bearing  organisms  and  that 
it  can  be  guarded  against  all  chances  of  infection.  The  disease  germs 
most  commonly  carried  by  water  are  those  of  typhoid  fever.  The 
bacilli  enter  the  supply  from  some  spot  infected  by  the  discharges  of 
a  person  sick  with  this  disease,  and  though  comparatively  short  lived 
in  water  they  persist  and  retain  their  power  of  infection  in  fecal 
deposits  for  remarkable  lengths  of  time.  Consequently,  water  from 
lakes  and  streams  draining  from  pollution  centers  or  from  irrigated 
fields  should  not  be  used  for  drinking  without  purification.  Wells 
should  be  so  located  as  to  be  guarded  against  the  entrance  of  filth  of 
any  kind,  cither  over  the  top  or  by  infiltration.  Pumps  and  piping 
in  the  system  should  also  be  protected.  Water  from  a  carefully  cased 
well  more  than  20  or  30  feet  deep  is  acceptable  if  the  well  is  located 
at  a  reasonable  distance  from  privies,  cesspools,  and  other  sources  of 
pollution.  Many  open  dug  wells  and  pits  constructed  as  reservoirs 
around  the  tops  of  casings  are  exposed  to  fecal  contamination  from 
above  or  through  cracks  in  poorly  built  side  walls.  Care  should  be 
taken  that  the  casings  of  deep  wells  do  not  become  leaky  near  the 
surface  of  the  ground  so  as  to  allow  pollution  to  enter.  As  a  matter 
of  ordinary  precaution  the  ground  should  be  kept  clean  and  water 
should  not  be  allowed  to  become  foul  or  stagnant  near  any  well,  no 
matter  how  deep.  If  shallow  dug  wells  are  necessary,  they  should 
be  constructed  with  water-tight  walls  extending  as  far  as  practicable 
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into  the  well  and  also  a  short  distance  above  ground.  The  floor  or 
ciu'bing  should  be  water-tight,  and  pumps  should  be  used  in  preference 
to  buckets  for  raising  the  water.  Every  possible  precaution  should 
be  taken  to  prevent  feet  scrapings  and  similar  dirt  from  getting  into 
the  well.  Underground  water  is  not  only  less  likely  to  become  con- 
taminated when  protected  from  surface  washings,  air,  and  light,  but 
it  keeps  better  and  is  less  likely  to  develop  microscopic  plants  that 
give  it  an  impleasant  taste. 

CHEMICAL  QUALITIES. 

The  amoimts  of  dissolved  substances  pe'rmissible  in  a  domestic 
supply  depend  much  on  their  nature.  No  more  than  traces  of 
barium,  copper,  zinc,  or  lead  shoidd  be  present,  because  these  sub- 
stances are  poisonous;  however,  their  occurrence  in  measiwable 
amounts  in  ordinary  waters  is  so  rare  that  tests  for  them  are  not 
usually  made.  Any  constituent  present  in  sufficient  amount  to  be 
clearly  perceptible  to  the  taste  is  objectionable.  Water  containing 
two  parts  per  million  of  iron  is  unpalatable  to  many  people  and  may 
cause  trouble  by  discoloring  washbowls  and  tubs  and  by  producing 
rusty  stains  on  clothes.  Tea  and  coflFee  can  not  be  made  satisfactorily 
with  water  containing  much  iron  because  a  black  inky  compound  is 
formed.  Four  or  five  parts  of  hydrogen  s'ulphide  make  a  water 
unpleasant  to  the  taste,  and  this  gas  is  objectionable  also  because  it 
corrodes  well  strainers  and  other  metal  fittings.  The  amounts  of 
silica  and  aluminum  ordinarily  present  in  well  waters  have  no  special 
significance  in  relation  to  domestic  supply. 

Approximately  250  parts  of  chlorine  make  a  water  "salty,"  and 
less  than  that  amount  causes  corrosion.  In  regions  where  the 
chlorine  content  runs  as  low  as  5  or  10  parts  in  normal  waters  imaf- 
fected  by  animal  pollution  the  amoimt  of  chlorine  is  frequently  taken 
as  a  measure  of  contamination.  But  the  establishment  of  isochlors, 
or  lines  of  equal  chlorine,  in  Georgia  would  be  of  little  sanitary  value, 
because  many  of  the  waters  dissolve  so  much  chloride  from  the  sedi- 
mentary deposits  of  the  Coastal  Plain  that  the  small  changes  caused 
by  animal  pollution  are  not  discernible. 

Calcium  and  magnesium  are  the  chief  causes  of  what  is  known  as 
the  hardness  of  water.  This  imdesirable  quaUty  is  indicated  by 
mcreased  soap  consumption  and  by  deposition  on  kettles  of  scale 
composed  almost  entirely  of  calciumi  magnesium,  carbonates,  and 
sulphates.  Calcium  and  magnesium,  forming  with  soap  insoluble 
curdy  compoimds  that  have  no  cleansing  value,  prevent  the  formation 
of  a  lather  imtil  these  two  basic  radicles  have  been  precipitated. 
Hardness  is  measured  by  the  soap-consuxoing  capacity  of  a  water 
expressed  as  an  equivalent  of  calcium  carbonate  (CaCOj),  and  it  can 
be  determined  by  actual  testing  with  a  standard  solution  of  soap  or 
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can  be  computed  from  the  amounts  of  calcium  (Ca)  and  magnesimn 
(Mg)  by  means  of  the  following  formula: 

Total  hardness  as  CaCO,  =  2.6  Ca  +  4.1  Mg. 

Soda  ash  (sodium  carbonate)  is  used  in  many  regions  to  *' break"  or 
soften  hard  water  in  order  to  save  soap. 

MINERAL  MATTER  AND  POTABILITY. 

The  lower  waters  are  in  mineral  content  the  more  acceptable  they 
are  as  sources  of  domestic  supply.  The  amount  of  dissolved  sub- 
stances that  can  be  tolerated  in  drinking  water  is,  however,  much 
greater  than  that  allowable  in  city  supplies,  for  which  hardness, 
corrosion,  pipe  clogging,  and  general  utility  have  to  be  considered. 
Though  there  are  certain  limits  above  which  the  common  ingredients 
are  intolerable,  these  limits  are  not  only  difficult  to  ascertain  but  are 
also  liable  to  shift.  A  normal  water  is  not  a  piu*e  solution  of  one  salt 
whose  physiologic  eflFect  can  be  measured,  but  an  indeterminate 
mixture  of  solutions  of  several  salts  whose  eflFects  are  not  easily 
diflFerentiated.  Further,  though  all  animals  select  for  drinking 
waters  that  are  lowest  in  solids  and  avoid  those  that  are  highest,  the 
same  animals,  when  transported  to  districts  of  poor  water,  accustom 
themselves  to  supplies  of  far  greater  mineral  content  than  those  they 
would  not  touch  before.  Consequently  any  general  limits  that  may 
be  assigned  to  the  various  mineral  ingredients  must  be  regarded  as 
extremely  flexible. 

The  degree  of  niiineralization  that  can  be  tolerated  in  alkaline 
sulphate  waters  is  greater  than  that  allowable  in  alkaline  chloride 
waters,  and  is  considerably  greater  than  that  allowable  in  alkcdine 
carbonate  waters.  Strong  calcium  sulphate  waters  can  rfot  be  used 
for  boiling  vegetables  and  are  likely  to  cause  diarrhea,  as  the  presence 
of  calcium  necessarily  implies  the  presence  of  magnesium,  which 
in  large  quantity  is  laxative.  Calcium  carbonate  waters  are  extremely 
common,  but  it  is  unusual  for  them  to  be  so  highly  mineralized  as 
to  cause  noticeable  physiologic  effect. 

The  usual  immediate  consequence  of  drinking  waters  too  high  in 
mineral  content  is  diarrhea.  Many  persons  at  first  afflicted  with  this 
trouble  become  accustomed  to  the  new  supply  and  acquire  what  maybe 
termed  immunity.  Whether  other  disorders  result  from  the  continued 
drinking  of  such  waters  is  not  known;  and  it  is  equally  uncertain 
whether  cattle  and  horses  that  so  commonly  are  reported  to  have 
been  killed  by  drinking  mineral  water  were  killed  by  the  purging  of  the 
mineral  matter  or  by  the  excessive  consumption  of  the  water  itself. 
Waters  exceeding  300  parts  per  million  of  carbonate,  1,500  parts  of 
chloride,  or  2,000  parts  of  sidphate  are  apparently  intolerable  to 
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most  people.  These  limits  are  fortimately  far  beyond  the  points 
where  the  substances  in  solution  become  clearly  perceptible  to  the 
ordinary  taste.  In  conclusion  it  can  not  be  too  emphatically  stated 
that  information  on  this  subject  is  fragmentary  and  uncertain 
and  that  any  limits  of  mineral  tolerance  are  modified  by  individual 
idiosyncrasy.* 

WATER  FOB  MEDICINAL  USE. 

The  term  "mineral"  may  reasonably  be  applied  to  all  natural 
waters,  as  aU  contain  dissolved  mineral  matter,  but  is  commonly 
restricted  to  natural  spring  waters  irrespective  of  whether  they  are 
highly  or  slightly  mineralized  or  whether  they  are  deemed  good 
table  waters  or  reputed  to  have  specific  therapeutic  properties.  The 
term  ''medicinal"  usually  is  and  should  be  used  to  distinguish 
highly  mineralized  waters  that  may  cause  specific  physiologic  reaction 
from  those  that  are  low  in  mineral  constituents  and  are  especially 
acceptable  as  table  waters  by  reason  of  their  attractive  physical 
characteristics  and  freedom  from  contamination.  Though  the 
literature  on  mineral  waters  is  volimiinous  and  though  many  schemes 
for  the  classification  of  waters  reputed  to  have  curative  properties 
have  been  devised,  yet  comparatively  httle  has  been  published  on 
the  relations  between  the  concentration  of  the  various  dissolved 
substances  and  their  effects  within  the  body.  Further,  the  distinction 
between  waters  Having  therapeutic  action  by  virtue  of  their  content 
of  certain  mineral  substances  and  those  having  possible  therapeutic 
action  only  as  water  itself  has  not  been  generally  recognized. 

It  seems  entirely  reasonable  to  conclude  that  the  specific  reactions 
caused  by  the  radicles  in  natural  waters  are  similar  to  those  caused 
by  the  same  radicles  in  simpler  artificial  solutions,  and  that  the  force 
or  strength  of  such  reactions  depends  on  the  concentration  of  the 
radicles.  In  other  words,  the  probability  of  medicinal  action  due  to 
the  dissolved  substances  in  natiu-al  waters  can  be  judged  by  compar- 
ing the  concentration  of  such  substances  with  equivalent  concen- 
trations of  medicinal  preparations  whose  doses  have  been  fixed  and 
whose  properties  have  been  investigated.  On  this  basis  the  author 
has  computed  the  smallest  doses  of  certain  radicles  given  in  common 
medical  practice  and  their  equivalent  concentration  in  4  kilograms 
of  water,  or  a  Uttle  more  than  a  gallon — a  generous  day^s  allowance 
of  drinking  water.  Consistent  eflFort  has  been  made  to  have  the 
concentrations  finally  expressed  represent  a  minimum  below  which 
therapeutic  activity  could  not  logically  be  attributed  to  the  radicle 
in  question,  and  every  reasonable  allowance  has  been  made  with 
that  object  in  view.     The  strengths  thus  obtained  are  proposed  as 

>  For  further  data  see  Dole,  R.  B.,  The  ooncentzation  of  mineral  water  in  relation  to  therapeutic  activity: 
U.  S.  GeoL  Survey  Mineral  Resources,  1911,  pt.  2,  pp.  1175-1193, 1912. 
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8t4indards  for  differentiation  between  medicinal  and  common  waters, 
the  assumption  being  that  water  which  carries  less  than  one  medicinal 
dose  of  a  physiologically  active  radicle  in  a  day^s  allowance  would  not 
have  therapeutic  value  by  virtue  of  its  mineral  content.  This  does 
not  necessarily  imply,  however,  that  use  of  such  water  may  not  be 
beneficial,  for  the  improvement  in  health  following  the  ingestion  of 
hygienically  pure  water  under  proper  regimen  of  diet,  exercise,  and 
similar  factors  is  thoroughly  recognized.  On  the  other  hand,  sup- 
plies exceeding  the  minimum  concentrations  may  not  necessarily 
possess  special  medicinal  value,  as  every  reasonable  allowance  tend- 
ing to  lower  the  standards  has  been  made. 

Table  98. — Minimum  medicinal  doses  of  certain  radicles  and  their  equivalent  concentration 
in  4  kilograms  ofwaUr,  arranged  in  order  of  concentration. 


Radicle. 

Avenife 

Equivalent 
coocentration. 

} 
} 

Oranu. 

•  0.0002 

.003 
.003 
.013 
.011 
.034 
.075 
.078 
.13 

e.036 

.13 

.3 

.33 

.381 

.316 

.300 

.5 

.53 

.0 

{ 

.5 

.7 

3 

»3 

6 

15 

30 

30 

I                    30 

30 

50 

50 

70 

70 

70 

100 

100 

150 

a  EqoivaJent  as  areenlc  (As). 

6  In  acid  solution. 

e 

Equivalent  as  be 

TOn(B). 

The  smallest  dose  of  sulphates,  which  are  laxative,  recommended 
by  various  authorities  is  equivalent  to  about  0.6  gram  SO4.  This 
amount  evidently  should  be  contained  in  a  quantity  of  water  that 
might  be  dnmk  within  a  comparatively  short  period,  because  other- 
wise the  radicle  would  not  be  concentrated  enough  to  cause  perceptible 
reaction.  Nevertheless,  for  consistency  this  dose  has  been  divided 
by  4  in  the  tabulation  of  concentrations.  A  water  containing  600 
milligrams  per  kilogram  of  sulphate  (SO4)  might  exercise  gentle 
laxative  action.  Many  waters  containing  less  than  1  miUigram  per 
kilogram  of  Uthium  are  advertised  as  having  specific  curative  prop- 
erties by  virtue  of  the  presence  of  that  radicle,  but  the  therapeutic 
value  of  such  a  small  amoimt  of  this  ingredient  may  well  be  ques- 
tioned, because  a  physician  would  have  to  prescribe  40  gallons  of  the 
water  to  administer  an  ordinary  Tninimi^m  dose  of  lithium. 
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Study  of  analyses  and  other  data  on  mineral  waters  yields  four 
significant  facts:  First,  many  patients  have  improved  in  health 
under  mineral-water  treatment;  second,  waters  of  widely  different 
chemical  composition  have  been  recommended  as  cures  for  the  same 
disease;  third,  ciu-ative  properties  are  attributed  to  many  waters 
whose  mineral  content  is  the  same  or  is  lower  than  city  supplies  used 
daily  by  thousands  of  people  without  peculiar  physiologic  effect; 
fourth,  treatment  at  resorts  is  very  often  recommended  for  those 
afflicted  with  chronic  organic  diseases,  many  of  which  are  obscure  in 
nature  or  are  caused  by  failure  of  proper  interchange  between  food 
and  waste  in  the  tissues  of  the  body.  These  facts  lead  to  the  reason- 
able conclusion  that  the  free  use  of  water  itself — ^hydrogen  monoxide, 
the  conmion  ingredient  of  all  these  mineral  solutions — ^is  the  cause 
of  much  of  the  apparent  improvement  in  health,  and  that  this  agent 
is  aided  by  normal  regimen  of  diet  and  exercise  and  by  other  hygienic 
restrictions,  as  well  as  by  possible  change  of  climate  and  freedom 
from  business  or  household  cares. 

No  doubt  can  be  entertained  that  many  mineral  waters  have  dis- 
tinct physiologic  effect  because  of  the  inorganic  substances  dissolved 
in  them,  for  certain  obvious  reactions  following  the  ingestion  of 
some  waters  differ  entirely  in  kind  or  in  degree  from  the  reactions 
following  the  drinking  of  other  waters.  Some  natural  solutions  are 
poisonous;  some  are  cathartic;  some  have  less  obvious  but  demon- 
strable effects.  The  nature  and  the  magnitude  of  these  reactions  are 
as  much  dependent  on  the  nature  and  the  concentration  of  the  dis- 
solved substances  as  the  reactions  caused  by  any  medicine.  As  the 
administration  of  water  in  one  or  more  of  many  ways  and  at  various 
temperatures  can  cause  marked  reactions,  however,  it  is  pertinent  to 
inqidre  how  much  of  the  therapeutic  value  of  natural  mineral  waters 
b  due  to  dissolved  inorganic  matter  and  how  much  to  water  itself. 

PURIFICATION'  OF  WATER. 

GENERAL  BEQTTIItEMENTS. 

Purification  of  water  is  removal  or  reduction  in  amount  of  the 
substances  that  render  waters  in  their  raw  state  unsuitable  for  use. 
It  is  practiced  on  a  large  scale  with  one  or  more  of  three  objects  in 
view:  First,  to  render  the  supply  safe  and  unobjectionable  for  drink- 
ing; second,  to  reduce  the  amount  of  the  mineral  ingredients  inju- 
rious to  boilers;  third,  to  remove  substances  injurious  to  machinery 
or  to  industrial  products.  The  largest  purifying  plants  in  this  coun- 
try have  been  constructed  almost  solely  to  render  the  waters  pot- 
able; and  some  waters  when  so  purified  need  no  further  treatment 
to  make  them  suitable  for  steaming  and  for  general  industrial  pur- 
poses.   But  many  other  waters  are  hard,  and  increased  appreciation 
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of  the  value  of  good  water  has  resulted  in  demand  for  the  removal 
of  the  hardening  constituents  also. 

Removal  of  bacteria,  especially  those  causing  disease,  and  removal 
of  turbidity,  odor,  taste,  and  iron  are  the  principal  requirements  in 
purification  of  a  municipal  supply,  elimination  of  bacteria  and  sus- 
pended matter  being  the  most  important.  The  common  methods  of 
eflFecting  such  purification  are  slow  filtration  through  sand  and  rapid 
filtration  after  coagulation,  both  methods  usually  being  combined 
with  sedimentation.*  The  first  process  is  known  as  ''slow  sand" 
filtration  and  the  second  as  ''mechanical*'  or  "rapid  sand''  filtration. 
The  efficiency  of  such  filters  is  measured  primarily  by  the  ratio  be- 
tween the  number  of  bacteria  in  the  applied  water  and  the  number 
in  the  effluent.  This  figure,  stated  in  percentage  of  removal,  should 
be  as  high  as  98,  and  it  often  rieaches  99.8  per  cent  under  normal 
conditions  with  a  carefully  operated  filter  of  either  kind. 

Removal  of  scale-forming  and  neutralization  of  corrosive  con- 
stituents are  the  chief  aims  in  preparing  water  for  steam  making. 
For  this  two  general  methods  are  employed — cold  chemical  precipi- 
tation followed  by  sedimentation  and  heating  with  or  without  chem- 
icals, usuaUy  followed  by  rapid  filtration.  The  first  process  is  carried 
on  in  cold-water  softening  plants  and  the  second  in  feed-water 
heaters. 

METHODS  OF  PUBIFIOATION. 

The  requirements  of  the  water  supplies  for  industries  are  so  varied 
that  classification  of  purification  methods  is  difficult.  Water  prop- 
erly prepared  for  domestic  and  boQer  use  is  suitable  for  most  indus- 
trial establishments,  and  it  is  more  economical  for  small  manufac- 
turers in  large  cities  to  obtain  such  water  from  the  city  mains  than 
to  maintain  private  supplies  and  purification  apparatus.  It  is 
usuaUy  cheaper,  however,  for  large  factories  to  be  supplied  from  sepa- 
rate sources,  not  only  because  of  saving  in  actual  cost  of  water,  but 
also  because  of  the  opportunity  thus  afforded  of  procuring  water 
specially  adapted  to  the  needs  of  the  factory.  The  common  methods 
of  industrial  water  purification  are  those  already  mentioned,  or  com- 
binations of  them,  modified  to  meet  particular  needs.  In  a  few 
industrial  processes,  notably  the  manufacture  of  ice  by  the  can 
system,  water  practically  free  from  all  dissolved  and  suspended  sub- 
stances is  necessary,  and  distilled  water  must  be  manufactured. 
Recent  improvements  in  multiple-effect  evaporators  have  greatly 
reduced  the  cost  of  distillation,  so  that  it  is  now  economical  to  distill 
for  industrial  and  domestic  use  many  waters  heretofore  considered 
too  highly  mineralized  for  treatment.  Many. large  factories,  hotels, 
and  even  municipalities  have  installed  multiple-effect  stills. 

1  For  descriptions  of  filters  see  Johnson,  O.  A.,  The  porifloation  of  public  water  sappUes:  U.  S.  GeoL 
Survey  Water-Supply  Paper  31fi,  1013. 
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Besides  the  four  common  systems  of  pmification  many  minor 
processes  are  used,  sometimes  alone  but  more  frequently  as  adjuncts 
to  jfilters  or  softeners.  Surface  waters  are  screened  through  wooden 
or  iron  grids  or  through  revolving  wire  screens  to  remove  sticks  and 
leaves  before  other  treatment.  Coarse  suspended  matter  can  be 
removed  by  rapid  filtration  through  groimd  quartz  or  similar  mate- 
rial in  imits  of  convenient  size  provided  with  arrangements  for 
washing  the  filtering  medium  similar  to  those  used  in  mechanical 
filters.  Very  turbid  river  waters  may  be  first  allowed  to  stand  in 
large  sedimentation  basins  in  order  to  reduce  the  cost  of  operating 
the  filters  by  preliminary  removal  of  a  large  part  of  the  suspended 
solids.  SuppUes  undesirable  only  because  of  their  iron  content  are 
aerated  by  being  sprayed  into  the  air,  by  being  allowed  to  trickle 
over  the  rocks,  or  by  other  methods  that  cause  evaporation  of  car- 
bonic acid  and  absorption  of  oxygen,  thus  precipitating  and  oxidizing 
the  iron  in  solution  so  that  it  can  readily  be  removed  by  rapid  filtra^ 
tion.  Similar  aeration  is  employed  to  evaporate  and  oxidize  dissolved 
gases  that  cause  objectionable  tastes  and  odors. 

Disinfection  by  ozone,  copper  sulphate,  calcium  hypochlorite,  and 
many  other  substances  kiUs  organisms  that  may  cause  disease  or 
impart  bad  odors  and  tastes.  Purification  of  this  character  must 
be  done  with  substances  that  destroy  the  objectionable  organisms 
without  making  the  water  poisonous  to  animals.  Calcium  hypo- 
chlorite, sodium  hypochlorite,  and  chlorine  gas  are  used  to  disinfect 
drinking  water,  and  treatment  with  these  substances  is  now  widely 
practiced  either  as  an  adjimct  to  filtration  or  as  an  emergency  pre- 
caution where  otherwise  untreated  suppUes  are  beheved  to  be  con- 
taminated. Disinfection  by  this  method  is  not  a  substitute  for 
purification  by  filtration,  for  it  does  not  remove  suspended  matter 
nor  appreciable  amoimts  of  color,  organic  matter,  swampy  tastes,  or 
odors,  and  it  does  not  soften  water.*  Natural  purification  of  water 
is  accomplished  largely  through  biologic  processes,'  in  which  the 
organic  matter  is  oxidized  by  serving  as  food  for  bacteria,  and  ob- 
jectionable organisms  are  destroyed  by  the  production  of  conditions 
unfavorable  to  their  existence.  Action  of  this  kind  takes  place  in 
reservoirs  and  lakes,  and  it  is  also  relied  upon  in  many  processes  for 
the  artificial  piu*ification  of  sewage.* 

SLOW  SAND  FILTBATION. 

Slow  sand  filtration  consists  in  causing  the  water  to  pass  down- 
ward through  a  layer  of  sand  of  such  thickness  and  fineness  that  the 
requisite  removal  of  suspended  substances  is  accomplished.     The 

1  Johnson,  O.  A.,  The  purification  of  public  water  supplies:  U.  8.  Oeol.  Survey  Water-Supply  I^per 
816,  p.  71, 1913. 

*  Haxen,  Allen.  Clean  water  and  how  to  get  it.  New  York,  p.  83, 1907. 

*  Winslow,  C^E.  A.,  and  Phelps,  E.  B..  Investigations  on  the  purification  of  Boston  sewage:  U.  S. 
Q0OL  Survey  Water-Supply  Paper  186, 1906. 
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slow  sand  filter  is  also  called  the  ''continuous''  and  the  ''EInglish" 
filter.  On  the  bottom  of  a  water-tight  basin,  commonly  constructed 
of  concrete,  perforated  tiles  or  pipes  laid  in  the  form  of  a  grid  are 
covered  with  a  foot  of  gravel,  graded  in  size  from  25  to  3  millimeters 
in  diameter  from  bottom  to  top.  A  layer  of  fine  sand,  3  to  4  feet 
deep,  is  put  over  the  gravel,  which  serves  only  to  support  the  sand. 
When  water  is  applied  on  the  siu^ace  it  passes  through  the  sand  and 
the  gravel  and  flows  away  through  the  imderdrain.  The  suspended 
materials,  including  bacteria,  are  removed  by  the  sand,  the  action  of 
which  is  rendered  more  efficient  by  the  rapid  formation  of  a  mat  of 
finely  divided  sediment  on  its  surface.  When  this  film  has  become 
so  thick  that  filtration  is  imduly  retarded,  the  water  is  allowed  to 
subside  and  about  half  an  inch  of  sand  is  removed,  after  which 
filtration  is  resmned.  The  sand  thus  taken  off  is  washed  to  free  it 
from  the  collected  impurities  and  is  replaced  on  the  beds  after  they 
have  been  reduced  about  a  foot  in  thickness  by  successive  scrapings. 
As  cleaning  necessitates  temporary  withdrawal  of  filters  from  service, 
they  are  divided  into  units  of  convenient  size,  usually  one-half  to 
1  acre  each,  so  that  the  operation  of  the  entire  system  may  not  be 
interrupted.  Most  modem  filters  are  roofed  and  sodded  as  this 
facilitates  cleaning  by  preventing  the  formation  of  ice,  permits  work 
on  the  filter  beds  in  all  kinds  of  weather,  inhibits  alg»  growths,  and 
prevents  agitation  of  the  water  by  wind  and  rain. 

The  foregoing  are  the  essential  features  of  a  slow  sand  filter,  but 
several  adjuncts  render  this  system  more  efficient.  A  clear-water 
basin  for  the  filtered  supply,  covered  to  prevent  deterioration  of  the 
water,  is  provided  in  order  that  the  varying  rate  of  consimiption 
may  not  affect  the  rate  of  filtration.  Clarification  of  turbid  water  is 
rendered  more  economical  by  allowing  it  to  stand  for  one  to  three 
days,  during  which  a  large  portion  of  the  suspended  matter  is  depos- 
ited, so  that  the  time  between  sand  scrapings  is  lengthened.  In 
some  plants  roughing,  or  preliminary,  filters  consisting  of  beds  of 
coarse  sand  or  fine  crushed  stone  are  provided,  through  which  the 
water  flows  15  to  20  times  as  fast  as  through  the  sand  filters,  a  very 
large  proportion  of  the  suspended  matter  being  thus  removed.  Ob- 
jectionable odors  and  tastes  may  be  obviated  by  aeration  before 
or  after  filtration.  Killing  the  bacteria  before  filtration  by  use  of 
chlorine  or  other  germicides  is  also  practiced. 

Slow  sand  filtration  removes  practically  all  the  suspended  matter 
and  the  bacteria.  Color  is  only  slightly  reduced  and  hardness  is  not 
changed.  The  process  is  specially  adapted  to  waters  low  in  color, 
suspended  matter,  and  animal  pollution.  Very  small  particles  of 
clay  are  not  removed  by  these  filters,  and  waters  carrying  such  par- 
ticles only  for  short  periods  may  be  benefited  by  the  occasional 
addition  of  a  coagulant  before  filtration.    It  can  readily  be  seen  that 
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tike  efficiency  of  this  kind  of  filter  depends  largely  on  the  character 
of  the  sand,  as  the  ability  to  prevent  the  passage  of  suspended  matter 
is  governed  by  the  size  of  the  spaces  between  the  sand  particles. 
The  rate  of  filtration  depends  on  the  average  size  of  the  sand  parti- 
cles, the  thickness  of  the  sand  bed,  the  head  of  the  water,  and  the 
turbidity.  Under  ordinary  conditions  of  operation  in  the  United 
States  the  rate  of  slow  sand  filtration  of  water  previously  subjected 
to  sedimentation  is  2,000,000  to  4,000,000  gallons  per  acre  per  day. 

RAPID  SAND  FILTBATION. 

The  rapid  sand  filter  is  abo  known  as  the  American  filter,  and  tiU 
recently  it  was  generally  styled  the  "mechanical"  filter  because  of 
its  contrivances  for  washing  the  sand.  Its  distinctive  features  are 
its  use  of  a  coagulant  and  its  high  rate  of  filtration.  While  the  raw 
water  is  entering  the  sedimentation  basin,  which  is  smaller  than  that 
used  with  slow  sand  filters,  it  is  treated  with  a  definite  proportion  of 
some  coagulant,  which  forms  by  its  decomposition  a  gelatinous  pre- 
cipitate that  unites  and  incloses  the  suspended  material,  including 
the  bacteria,  and  absorbs  the  organic  coloring  matter.  This  com- 
bined action  destroys  color  and  makes  suspended  particles  larger, 
and  therefore  more  readily  removable.  When  alimiinum  sulphate, 
the  coagulant  most  commonly  used,  is  decomposed,  aluminum  hy- 
drate is  precipitated  and  the  sulphate  radicle  remains  in  solution, 
replacing  an  equivalent  amount  of  the  carbonate,  bicarbonate,  or 
hydrate  radicle.  One  part  per  million  of  ordinary  aluminum  sul- 
phate requires  somewhat  more  than  0.6  part  of  alkalinity  expressed 
as  CaCOj  to  insure  complete  decomposition.*  The  natural  alkalinity 
of  many  waters  is  sufficient  to  effect  this  reaction.  If  the  alkalinity 
is  not  sufficient,  part  of  the  aluminum  sulphate  remains  in  solution, 
and  good  coagulation  does  not  take  place.  Therefore  lime  or  soda 
ash  is  added  if  the  alkalinity  is  too  low.  The  proper  amount  of  alu- 
minum sulphate  to  be  used  is  determined  by  the  amounts  of  color, 
organic  matter,  and  suspended  matter,  and  by  the  fineness  of  the 
suspended  matter,  and  it  is  best  ascertained  by  direct  experimenta- 
tion with  the  water  to  be  purified.  Much  of  the  trouble  in  operating 
the  earlier  types  of  rapid  filters  has  been  caused  by  failure  to  produce 
a  good  "floe"  or  precipitation  partly  because  of  improper  ratios  of 
coagulant  and  alkalinity. 

Ferrous  sulphate  instead  of  aluminum  sulphate  is  used  as  a  coagu- 
lant in  some  filtration  plants.  To  this  lime  must  be  added  in  order 
to  bring  about  proper  coagulation. 

The  water  after  having  been  mixed  with  the  coagulant  is  allowed 
to  stand  for  three  or  four  hours  in  the  sedimentation  basin,  where  a 
large  proportion  of  the  suspended  particles  is  deposited.     It  is  then 

1  Haten,  Allen,  Report  of  thQ  filtration  oommlss&on  of  the  city  of  Pittsburgh,  p.  57, 1899« 
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passed  rapidly  throu^  beds  of  sand  or  ground  stone  to  remove  t^e 
rest  of  the  suspended  matter.  Many  filters  now  in  use  are  built  in 
cylindrical  form  10  to  20  feet  in  diameter,  and  some  are  so  designed 
that  filtration  can  be  hastened  by  pressure.  The  sand,  30  to  50 
inches  deep  and  coarser  than  that  used  in  slow  sand  filters,  rests  on  a 
metallic  floor  containing  perforations  large  enough  to  allow  ready 
issue  of  the  water  but  small  enough  to  prevent  passage  of  sand 
grains.  When  the  filter  has  become  clogged  the  flow  of  water  is 
reversed,  filtered  water  being  forced  upward  through  the  sand  to 
wash  it  and  to  remove  the  impurities,  which  pass  over  the  top  of  the 
filter  with  the  wasted  water.  A  revolving  rake  with  long  prongs 
projecting  downward  into  the  sand  mixes  it  during  washing  and 
prevents  it  from  becoming  graded  into  spots  of  coarse  or  fine  parti- 
cles. In  recently  constructed  works  rectangular  filters  300  to  1,300 
square  feet  in  area  have  been  built,  in  which  the  sand  is  agitated 
during  washing  by  compressed  i^  forced  through  it  at  intervals 
instead  of  by  a  revolving  rake.  Larger  orifices  in  the  strainers  are 
also  being  used,  the  passage  of  sand  being  prevented  by  fine  gravel 
over  the  strainer  pipes.  The  rate  of  filtration  is  from  100,000,000 
to  120,000,000  gaUons  per  acre  per  day.  The  time  between  wash- 
ings is  6  to  12  hours,  depending  principally  on  the  tiu-bidity  of  the 
water. 

Mechanical  filtration  removes  practicaUy  all  suspended  matter, 
reduces  the  color  to  unobjectionable  proportions,  and  under  some 
conditions  removes  part  of  the  dissolved  iron.  The  permanent 
hardness  of  the  water  is  increased  in  proportion  to  the  amoimt  of 
sulphate  added  by  the  coagulant,  and  if  only  enough  lime  to  decom- 
pose the  coagulant  is  added  the  total  hardness  is  slightly  increased. 
If  larger  amounts  of  lime  are  added,  however,  the  total  hardness  is 
reduced.  If  soda  ash  is  used  in  place  of  lime,  the  foaming  constitu- 
ents are  slightly  increased.  The  chemicals  are  always  added  in 
solution.  As  this  method  of  filtration  is  used  almost  entirely  for 
river  waters  with  fluctuating  contents  of  suspended  and  dissolved 
matter,  proper  operation  requires  constant  and  intelligent  attention. 

COLD-WATER  SOFTENING. 

The  principal  objects  of  water  softening  are  to  remove  the  sub- 
stances that  cause  incrustations  in  boilers,  particidarly  calcium  and 
magnesium,  and  to  neutralize  those  that  cause  corrosion.  Solutions 
of  chemicals  of  known  strength  are  added  to  the  raw  supply  in  such 
proportion  as  to  precipitate  all  the  dissolved  constituents  that  can 
be  economically  removed  by  such  treatment.  The  water  is  then 
allowed  to  stand  long  enough  to  permit  the  precipitate  to  settle, 
after  which  the  clear  efliuent  is  drawn  off,  or  the  partly  clarified 
effluent  may  be  filtered  very  rapidly  through  thin  beds  of  coke, 
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sponge,  excelsior,  bagging,  or  similar  material  in  order  to  remove 
particles  that  have  not  subsided  in  the  tanks.  The  water  softeners 
on  the  market  differ  from  each  other  principally  in  the  precipitant, 
in  the  filtering  medium,  if  one  is  used,  and  in  the  mechanism  regulat- 
ing the  incorporation  of  the  chemicals  with  the  water.  Installa- 
tions may  be  of  any  size  to  suit  consumption,  and  the  process  can  be 
combined  with  rapid  sand  filtration  for  purifying  municipal  supplies. 
Among  the  substances  that  have  been  proposed  as  precipitants  are 
sodium  carbonate  (soda  ash),  silicate,  hydrate  (caustic),  fluoride, 
and  phosphate;  barium  carbcmate,  oxide,  and  hydrate;  and  calcium 
oxide  (quicklime).  Lime  and  soda  ash,  however,  are  almost  exclu- 
sively used  on  account  of  their  excellent  action  and  comparative 
cheapness. 

When  soda  ash  (Na,C08)»and  lime  dissolved  in  water  to  form  a 
solution  of  calcimn  hydrate,  Ca(0H)3,  are  added  to  a  water  in  proper 
proportion  free  acids  are  neutralized,  free  carbon  dioxide  is  removed, 
bicarbonates  are  decomposed,  and  iron,  aluminum,  and  magnesium 
hydrates  and  calcium  carbonate  are  precipitated.  The  precipitate 
in  settling  takes  down  with  it  a  large  proportion  of  the  suspended 
matter.  The  treatment  removes  the  incrusting  constituents  prac- 
tically to  the  limit  of  their  solubility  and  also  removes  the  calciiun 
added  as  lime.  Sodium,  potassium,  sidphates,  and  chlorides  are 
left  in  solution,  and  the  alkalies  are  increased  in  proportion  to  the 
quantity  of  soda  ash  added;  that  is,  the  foaming  constituents  are 
increased,  and  the  maximum  proportion  of  these  that  is  allowable 
in  the  treated  water  fiixes  the  maximxun  proportion  of  incrustants 
that  a  raw  water  can  contain  and  be  satisfactorily  treated.  The 
proportion  of  incrustants  left  in  a  treated  water  is  determined  by  the 
solubility  of  the  precipitated  substances  and  by  the  completeness  of 
the  reaction  between  the  added  chemicals  and  the  dissolved  matter. 
It  has  been  brought  below  90  parts  per  million  in  some  well-treated 
waters.  The  sulphate  radicle  can  be  removed  by  using  barium  com- 
pounds, which  precipitate  barium  sulphate,  but  the  poisonous  effect 
of  even  small  amounts  of  barium  and  the  relatively  liigh  cost  of  its 
salts  are  great  objections  to  their  use.  The  chlorides  are  not  changed 
in  amount  by  water  softening.  The  chemicals  should  be  very 
thoroughly  mixed  with  the 'raw  water  and  sufficient  time  shoidd  be 
allowed  for  complete  reaction,  which  proceeds  rather  slowly,  for 
otherwise  precipitation  will  occur  later  in  pipe  lines  or  in  boilers. 

FEED-WATEB  HEATING. 

Water  heaters  are  designed  primarily  to  utilize  waste  heat  in  sta- 
tionary boiler  plants  by  raising  the  temperature  of  the  feed  water 
and  thereby  lessening  the  work  of  the  boilers  themselves,  but  they 
also  effect  some  purification,  and  many  heaters  have  been  specially 
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designed  with  that  end  in  view.  The  heat  is  derived  from  exhaust 
steam  or  from  flue  gases.  Heaters  utilizing  steam  either  are  open- 
that  is,  operated  at  atmospheric  pressure — or  are  closed  and  operated 
at  or  near  boiler  pressure.  In  accordance  with  these  different  con- 
ditions, which  result  in  distinct  purifying  effects,  feed-water  heaters 
are  classified  as  ''open"  or  "closed"  or  "economizers,"  the  last 
being  those  using  flue  gases. 

In  most  forms  of  open  heaters,  which  are  best  adapted  for  removing 
large  quantities  of  the  materials  that  form  soft  scale,  the  steam  enters 
at  the  bottom  and  the  water  at  the  top,  and  intimate  contact  be- 
tween the  two  is  obtained  by  spraying  the  water  or  by  allowing  it  to 
trickle  over  or  to  splash  against  plates.  By  this  process  the  water  is 
quickly  heated  nearly  to  boiling  temperature;  dissolved  gases  are 
expelled;  bicarbonates  are  decomposed;  and  iron,  aluminum,  part 
of  the  magnesium,  and  calcium  equivalent  to  the  carbonates  after 
decomposition  of  the  bicarbonates  are  precipitated  as  hydrates, 
oxides,  and  carbonates,  under  varying  conditions  of  temperature, 
pressure,  and  time.  The  precipitate  agglomerates  the  particles  of 
suspended  matter  and  makes  them  more  readily  removable  by  sedi- 
mentation and  filtration.  The  slowness  with  which  the  reactions 
take  place  and  the  presence  of  acid  radicles  other  than  carbonates 
to  hold  the  bases  in  solution  prevent  complete  removal  of  calcium 
and  magnesium.  The  addition  of  soda  ash  in  proper  proportion, 
however,  effects  fairly  complete  precipitation  of  the  alkaline  earths, 
and  apparatus  for  constant  mtroduction  of  ttds  chemical  in  solution 
may  be  provided.  Open  heaters  operated  without  a  chemical  pre- 
cipitant remove  constituents  that  are  soft  and  bulky  and  leave  those 
that  form  hard  scale.  Scale  from  water  treated  without  chemicals 
in  such  heaters  is  therefore  not  so  groat  in  amount  but  is  harder  than 
that  formed  by  the  r^w  water. 

After  the  precipitate  has  been  formed  the  water  passes  through 
filters  of  burlap,  excelsior,  straw,  hay,  wool,  coke,  or  similar  mate- 
rials arranged  in  units  that  can  readily  be  cleaned. 

In  closed  heaters  the  water  is  passed  through  tubes  surrounded  by 
steam  or  around  steam  pipes,  and  manholes  or  other  openings  are 
provided  for  removing  the  scale  from  the  tubes.  As  the  water  is 
heated  under  pressure  some  precipitation  takes  place,  but  closed 
heaters  are  not  so  eflScient  in  this  respect  as  open  heaters,  because 
they  do  not  permit  escape  of  the  gases  liberated  from  the  water. 
This  objection  does  not  hold  if  treatment  in  a  closed  heater  follows 
treatment  in  an  open  one,  from  which  the  gases  escape.  Several 
systems  accomplish  very  good  purification  by  using  a  unit  of  each 
typo  in  series. 

Economizers  consist  essentially  of  water  tubes  set  in  flues  leading 
from  the  furnaces.     Facilities  are  provided  for  cleaning  scale  from 
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the  inside  and  soot  from  the  outside  of  the  tubes.  As  economizers 
are  heated  by  flue  gases,  the  water  in  the  tubes  can  be  heated  \mder 
pressure  to  much  higher  temperatiu-e  than  in  open  or  closed  heaters, 
and  conditions  of  ordinary  boiler  operation  are  approximated.  The 
precipitation  of  incrustants  varies  greatly  with  the  normally  fluctu- 
ating temperature  of  the  flue  gases. 

CHEMICAIi  COMPOSITION  OF  SURFACE   WATERS. 

Prom  October,  1906,  to  October,  1907,  daily  samples  of  water 
were  collected  from  six  rivers  in  Georgia  by  representatives  of  the 
United  States  Geological  Survey  in  connection  with  an  extensive 
study  of  the  quality  of  surface  waters  of  the  United  States.  The 
daily  samples  were  imited  in  sets  of  10  consecutive  samples  from 
each  river  and  the  composites  thus  obtained  were  analyzed}  Through 
the  courtesy  of  the  authorities  in  charge  at  the  University  of  Georgia 
the  Survey  was  furnished  laboratory  space  and  other  ifacilities  for 
the  performance  of  these  examinations  till  May,  1907,  when  the 
work  was  transferred  to  Survey  laboratories  at  Norfolk,  Va.,  and 
Washington,  D.  C. 

In  the  following  tables  of  analyses  the  first  colunm  gives  the  tur- 
bidity or  cloudiness  of  the  water  compared  with  that  of  standard 
suspensions  of  diatomaceous  earth,'  and  the  second  gives  the  weight 
of  the  suspended  matter  dried  at  180^  C.  The  third  column  is 
obtained  by  dividing  the  weight  of  the  suspended  matter  by  the  tur- 
bidity. It  expresses  the  comparative  fineness  of  the  suspended 
sblids,  a  matter  of  much  interest  to  operators  of  plants  for  purification 
of  water.  The  last  colmnn  gives  the  mean  gage  height  of  the  river 
during  each  sample  period  in  order  that  the  river  stage  may  be  com- 
pared with  the  mineral  content  of  the  water.  The  next  to  the  last 
column  gives  the  weight  of  the  total  dissolved  solids  dried  at  180®  C. 
m  distinction  from  that  of  the  suspended  solids.  The  other  colunms 
indicate  the  composition  of  the  dissolved  solids. 

1  For  description  of  methods  of  analysis  see  Dole,  R.  B.,  The  quality  of  surfiEu^  waters  of  the  United 
States:  Part  I,  Analyses  of  waters  east  of  the  one  hundredth  meridian:  U.  S.  Oeol.  Survey  Water-Supply 
Paper  236, 1909. 

*  R^)ort  of  the  committee  on  standard  methods  for  the  exanUnation  of  water  and  sewage,  Am.  Tublio 
flealth  Assoc.,  New  York,  p.  7, 1912. 
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Table  99. — Mineral  analyseM  of  water  from  Chattahoochee  River  at  West  Point  fi 
[Parts  per  mlUioo  nnlen  otherwise  stated.] 


o  Analyses  Oct.  20, 1906,  to  May  7, 1907.  by  Jas,  R.  Evans;  May  8  to  Oct.  18,  1907,  by  B.  B.  Dole,  CbisB 
Palmer,  and  W.  D.  Collins.  Samples  collected  by  E.  N.  Dvam  in  midstream  from  Montgomery  Stnet 
Bridge.    Gage  heichts  measured  at  same  place. 

b  Abnormal;  computed  as  UCO«  in  the  averase, 

e  FetOi. 
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Table  100. — Mineral  anaJytes  of  water  fnm  Ocmulgee  River  near  Maixmfi 
[Ptrts  per  mflUon  unleas  othswise  stated.] 


Date 

(1905-7). 


From^ 


To- 


1 


a« 


1^ 


Is 

1^ 


% 


Sod 

I 

QQ 


i  l| 


-^ 


I 


Oct.  19 

Oct.  29 

Nov.  8 

Not.  18 

Not.  28 

Deo.  8 

Dec.  21 

Jan.  5 

Jan.  17 

Jul  27 

Feb.  6 

Feb.  16 

Feb.  26 


Mar 

Mar.  18 

Mar.  28 

Apr.  7 

Apr.  17 

Aor.  27 

Ifoy  7 

May  17 

May  27 

Jane  6 

Jane  16 

Jane  27 

Joly  12 

Aug.  3 

Aug.  13 

Aug.  24 

Sept.  10 

Sept.  20 

Oct,  1 

Oct.  12 


Oct.  28 
Nov.  7 
Nov.  17 
Nov.  27 
Dec.  7 
Dec.  17 
Jan.  4 
Jan.  16 
Jan.  26 
Feb.  5 
Feb.  15 
Feb.  25 
Mar.  7 
Mar.  17 
Mar.  27 
Apr.  6 
Apr.  16 
Apr.  26 
May  6 
May  16 
May  26 
June  6 
June  15 
June  26 
July  11 
July  21 
Aug.  12 
Aug.  22 
Sept.  9 
Sept.  19 
Sept.  30 
Oct.  10 
Oct.   21 


35 
49 
50 
65 
60 
75 
30 
60 
40 
240 
75 
40 
210 
55 
35 
26 
30 
560 
450 
204 
45 
310 
226 
410 
670 

1,100 
580 
550 
270 
400 
180 
35 


27 
14 
18 
26 
24 
46 
20 
42 
28 
189 
60 
33 
178 
46 
27 
23 
29 
511 
416 
158 
31 
234 
179 
241 
527 
331 
807 
552 
414 
133 
260 
90 
32 


0.77 
.29 
.36 
.40 
.40 
.61 
.67 
.70 
.70 
.79 
.80 
.83 
.85 
.84 
.77 
.92 
.97 
.91 
.92 
.77 
.69 
.75 
.79 
.59 
.79 
.79 
.73 
.95 
.75 
.49 
.65 
.50 
.91 


21 

35 

16 

10 
8.9 
2.6 
l.l 


12 
32 
30 
30 
26 
29 
26 
18 
21 
34 
32 
33 
38 
15 
14 
27 
23 
21 
24 
31 
25 
26 
23 
25 
23 
32 
7.5 
21 
16 
41 
29 
42 
28 


0.6 

.5 

.20 

.30 

.9 

.7 

.9 

.8 

.8 

1.8 

.8 

.7 

1.4 

.8 

1.0 

1.2 

2.1 

1.7 

1.4 

1.1 

2.0 

1.2 

1.2 

2.4 

2.0 

1.6 

Tr. 

Tr. 

Tr. 

Tr. 

Tr. 

Tr. 

Tr. 


5.6 
5.2 
8.3 
7.5 
8.1 
9.6 
4.4 
3.6 
3.6 
4.6 
7.6 
8.0 
6.8 
6.0 
9.6 
11 
9.2 
5.5 
4.5 
6.7 
5.7 
4.9 
5.7 
4.1 
6.5 
8.1 
5.0 
5.8 
5.8 
6.4 
5.1 
5.7 
4.7 


10 
8.1 

11 
4.4 
6.9 
6.3 
7.5 
6.8 

11 
6.6 
7.4 

11 

11 
8.1 


4.0 
3.0 
1.5 
1.8 
1.5 
1.7 
4.0 
3.5 
2.0 
2.5 
2.0 
1.5 
3.5 
3.0 
3.5 
3.5 
4.0 
2.5 
3.0 
6.0 
4.0 
2.5 
3.0 
4.0 
3.5 
4.0 
1.4 
1.8 
2.6 
1.0 
2.3 
3.0 
3.2 


Mean 

Per  cent  of  anhy- 
drous residue... 


230 


174     .72 


26 
39.8 


9 
62.0 


8.3 
12.7 


0 
21.2 


28 


69 


Ft, 
3.7 
2.9 
3.0 
4.0 
2.8 
3.3 
5.4 
4.3 
3.3 
7.2 
7.8 
4.0 
8.9 
5.0 
3.4 
3.1 
3.4 
7.7 
5.3 
4.5 
3.0 
3.1 
2.8 
2.5 
4.3 
2.2 
2.7 
3.3 
1.7 
1.1 
3.7 
1.6 
.9 


a  Analyses  Oct.  19, 1906,  to  Mav  6, 1907.  by  J.  R.  Evans:  May  7  to  July  21, 1907,  bv  W.  D.  Collins; 
Ang.  3  to  Oct.  21,  bv  K.  B.  Dole,  Chase  Palmer,  and  W.  D.  Collins.  Samples  collected  by  0.  E.  Lawtoo 
in  midstream  from  Dfldge.   Gage  heights  measured  at  same  place. 

»FeiOf. 
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Table  101. — Mineral  analyHM  of  water  from  Savannah  River  near  Augusta.'^ 
[Parts  per  mlllSon  milen  otbenrlae  stated.] 


Mean 
Per  cent  of  anhy- 
drous residue 


o  Analyses  Oct.  25. 1906,  to  May  11, 1907,  by  J.  R.  Evans;  May  13  to  Oct.  22, 1907,  bv  R.  B.  Dole.  Chase 
Palmer,  and  W.  D.  Collins.  Samples  collected  by  C.  A.  Maxwell  in  midstream  from  the  highway  bridge. 
Qage  heights  measured  at  same  j>lace. 

6  Abnormal;  computed  as  HCO3  in  the  average. 

c  FctOi. 

Though  most  of  the  analyses  represent  drainage  from  the  r^on 
of  crystalline  rocks,  all  the  streams  but  one  traverse  the  Coastal  Plain 
and  probably  are  not  greatly  increased  in  mineral  content  by  drainage 
from  the  sedimentary  rocks.  The  analyses  of  water  from  Chatta- 
hoochee River  at  West  Point,  Ocmulgee  River  near  Macon,  and  Savan- 
nah River  near  Augusta  (see  Tables  99-101)  represent  drainage  essen- 
tially from  silicate  rocks,  chiefly  granite  and  gneiss,  that  contribute 
little  mineral  matter  because  of  their  slight  solubility. 
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Table  l(JI2.— Mineral  analyu$  of  water  from  0<>9tanaula  River  near  Rome.*^ 
[Parts  per  mflUon  unless  otherwise  stated.] 


Date 
(IWfr-T). 

1 

i 

1 

«d 

t 
1 

1 

t 

t 

g 

3 

1 

5 

i 

g.2 

1. 

Ii 
1 

• 

!l 

s 

c 

1 

o 

3 

From— 

To- 

1 

Oct    21 

Oct  30 
Nov.    9 

25 

4A 

18 
14 
120 
96 

0.72 
.35 
.86 
77 

:::; 

r 

34 
34 

Tr. 

0.30 

.40 

.6 

12 
12 
9.9 
11 

ao 

.0 
.0 
.0 

39 
46 

0.1 
.6 
.3 
.4 

2.0 
3.0 

"l.'b 

63 
81 
79 

85 

Ft. 

3.3 
14.4 

Oct.    31 

Not.  10 

Nov.  19   140 

39    

Nov.  20 

Dec.     1 

125 

1.2 

37 

Dec      2 

Dec.  11 
Dec.  21 

96 
106 

60 

77 

.73 
.73 

.... 

S 
27 

.40 
.9 

9.6 
8.2 

.0 
.0 

34 
32 

.6 

.8 

1.5 

1.8 

70 
66 

3.6 
6.3 

Dec.   12 

1.2 

Dmi.  22 

Doc.  31  I  70 

53 

.76 

25 

.7 

11 

1.6 



.0 

44 

.4 

2.0 

82 

6.6 

Jan.     1 

Jan.    10  '  65 

41 

.63 

22 

.8 

9.6 

1.2 

.0 

37 

.6 

1.5 

62 

8.0 

Jan.    11 

Jan.   20 

25 

16 

.64 

14 

.20 

11 

1.2 

.... 

.0 

37 

1.0 

1.8 

67 

3.0 

Jan.    21 

Jan.   31 

30 

21 

.70 

21 

.8 

13 

1.2 

.0 

44 

.2 

1.5 

75 

3.2 

Feb.     1 

Feb.  10 

40 

28 

.70 

18 

.6 

11 

3.2 

.... 

.0 

41 

.7 

2.0 

66 

9.0 

Feb.   11 

Feb.  20 

4 

3.6 

.90 

.... 

13 

.7 

11 

.8 

.0 

37 

.3 

2.0 

54 

3.6 

Feb.  21 

Mar.    4 

165 

124 

.76 

33 

1.3 

14 

2.0 

.0 

44 

.4 

3.0 

83 

9.7 

Mar.     6 

Har.  14 

45 

38 

.84 

16 

.9 

7.6 

Tr. 

.0 

24 

.4 

2.0 

47 

6.1 

Mar.    15 

Mar.  24 

25 

23 

.92 

18 

1.2 

16 

1.2 

.0 

51 

.8 

1.0 

76 

4.0 

Mar.   25 

Apr.    3 

12 

10 

.83 

19 

1.2 

11 

.0 

34 

.6 

2.5 

62 

3  1 

Apr.     4 

Apr.  13    65 

66 

.86 



17 

1.4 

14 

3.2 

.0 

.4     2.0 

70 

3.4 

Apr.   14 

Apr.  23     60 
kay     2  260 
May  13  220 

56 

.93 

.... 

8.8 

1.4 

15 

4.0 

.0 

59 

.2 

2.0 

68 

3.6 

Apr.  24 
MVy     3 

236 
220 

.91 
1.00 

.... 

7.8 
18 

1.6 
.7 

13 
15 

.0 
.0 

51 
72 

2,6 

.0 

.8 

3.0 
1.0 

61 
100 

4.7 
4.2 

3.3 

8.8 

May    14 

May  23   150 

149 

1.00 

.... 

18 

1.0 

11 

3.1 

11 

.0 

72 

4.3 

.0 

1.5 

92 

5.4 

May   24 

June    5  |340 

318 

.93 

.... 

29 

1.6 

12 

3.2 

11 

.0 

71 

4.3 

.6 

1.5 

120 

5.0 

June    6 

June  15  200 

170 

.85 

25 

.6 

3.3 

6.0 

.0 

74 

4.8 

.0 

2.5 

90 

3.8 

June  16 

June  28  180 

114 

.63 

28 

.40 

U 

4.1 

8.2 

.0 

78 

3.6 

.6 

2.0 

101 

2.4 

June  27 

July     7  415 

378 

.91 

26 

1.2 

12 

3.7 

6.6 

.0 

68 

3.8 

.7 

2.0 

lOG 

2.9 

July     8 

July  17  370 

370 

1.00 

.... 

39 

.8 

13 

3.9  |12 

.0 

78 

5.5 

.4 

2.0 

122 

2.4 

Aug.     7 

Aug.  16  260 

234 

.90 

.... 

31 

lY. 

9.6 

4.6  !l3 

.0 

73 

6.1 

1.0 

1.0 

105 

1.9 

Aug.  17 

Aug.  26  260 

198 

.76 

23 

1^. 

13 

2.9 

9.4 

.0 

67 

4.8 

1.0 

.6 

87 

2.0 

Sept  27 

Oct.     6  Il25 

87 

.70 

47 

'lY. 

7.3 

3.2 

7.6 

.0 

51 

3.6 

.6 

1.7 

109 

2.6 

Oct,     7 

Oct.    17  1  45 

37 

.80 

1.2 

44 

Tr. 

14 

5.0 

7.9 

.0 

74 

3.8 

1.2 

118 

1.5 

Oct    18 

Oct.  28 

10 

8.8 

.88 

Tr. 

17 

lY. 

11 

2.9 

9.1 

.0 

70 

3.3 

.... 

1.8 

81 

1.0 

Mein 

128 

109 

.80 

24 

.7 

12 

2.6 

9.2 

.0 

53 

4.1 

.4 

1.8 

82 

Percent  of  anhy-  I       I 

drous  r 

esidue 

29.6 

M.2 

14.8 

3,2 

11.3 

:«.2 

5.0 

.6 

2.2 

•  Analyses  Oct.  21.  1906,  to  May  2,  1907,  by  Jas.  R.  Evans:  May  2  to  July  17, 1907,  by  W.  D.  Collins; 
Aug.  7  to  Oct.  28, 1907,  by  R.  B.  Dole,  Chase  Palmer,  and  W.  D.  CoUins.  Samples  coUocted  by  W.  M. 
Caiunbers  at  waterworks  pumping  station.    Oage  heights  measured  at  same  place. 

»FeK>a. 

Table  103. — Comparison  of  the  average  mineral  content  of  six  surface  waters  of  Georgia 
with  that  of  certain  other  surface  waters. 


Suspended 

Coefficient 

Dissolved 

mattm-. 

of  fineness. 

matter. 

Parts  per 

Parts  per 

milium. 

miUUm, 

a  146 

a  74 

66 

71 

.96 

80 

46 

.93 

59 

156 

.81 

122 

165 

.92 

124 

519 

.97 

202 

Tr. 

134 

1,890 

1.02 

340 

Average  of  6  river  waters  of  Georgia. .. . . 

James  River,  Richmond,  Va , 

P«rl  River,  Jackson,  Miss 

Tennessee  River,  Knox ville,  Tenn , 

Cumberland  River.  Kuttawa,  Ky 

MiKiasippi  River,  Memphis,  Tenn 

St  Lawrence  River,  Ogdensburg,  N.  Y 
Missouri  River,  Ruegg,  Mo 


a  Flint  River  omitted. 


The  quantity  of  dissolved  matter  in  the  water  of  Oostanaula  River 
near  jElome  (see  Table  102)  is  notably  greater  than  that  in  the  other 
surface  waters,  the  excess  being  due  to  solution  of  carbonates  of 
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calcium  and  magnesium  from  the  old  crystalline  limestones  and  dolo- 
mites in  the  Oostanaula  basin.  Yet  the  mineral  content  is  not 
especially  high  and  is  not  at  all  comparable  with  that  of  surface  waters 
of  the  Middle  West  (see  Table  103)  from  areas  underlain  principally 
by  limestone,  because,  first,  a  large  proportion  of  the  basin  above 
Rome  is  occupied  by  silicate  rocks;  second,  the  older  compact  crystal- 
line limestones  are  dissolved  by  percolating  waters  less  readily  than 
later  fonnations;  third,  the  rocks  have  been  thoroughly  washed  and 
leached  by  abundant  rain;  and,  fourth,  the  topography  favors  rapid 
surface  run-oflF  instead  of  retention  of  water  in  contact  with  the  min- 
eralizing substances. 

Table  104. — Mineral  anafyies  of  water  from  Flint  River  near  Albany  a 
[Parts  per  miUioii  unless  otherwise  stated.) 


Date 
(1906-7). 

5 

1 

1 

1 
ii 

1 

t 
i 

1 
1 

11 
P 

■3 

so 

f 

r 

• 

p 

2 

s 

i: 

o 

J3 

1 

From — 

To- 

1 

Ft 

Oct.   23 

Nov.    1 

120 

64 

a53 

47 

6.8 

3.6 

ao 

29 

L8 

3.0 

84 

4.3 

Nov.    2 

Nov.  11 

45 

31 

.69 

19 

0.8 

11 

4.8 

.0 

51 

3.0 

80 

L8 

Nov.  12 

Nov.  21 

17 

4 

.24 

25 

.20 

11 

Tr. 

.0 

32 

2.5 

74 

13 

Nov.  22 

Dec.     1 

20 

8 

.40 

27 

.30 

12 

L2 

.0 

34 

2.0     77 

3.0 

Dec.     2 

Dec.  11 

25 

11 

.44 

33 

.20 

12 

L2 

.0 

37 

2.2.90 

L9 

Dec.  12 

Dec.  21 

35 

18 

.51 

34 

.5 

14 

L6 

.0 

49 

2.5 

93 

11 

Dec.  22 

Dec.  31 

40 

17 

.42 

20 

.9 

6.0 

.8 

.0 

29 

3,0 

68 

3.S 

Jan.     1 

Jan.    11 

35 

20 

.07 

18 

.8 

6.2 

L2 

.0 

22 

3.0 

62 

5.4 

Jan.    12 

Jan.   22 

20 

15 

.75 

22 

.10 

ai 

.8 

.0 

34 

4.0 

63 

IS 

Jan.   23 

Feb.    2 

12 

7 

.58 

16 

.8 

7.0 

.8 

.0 

24 

LI 

5.5 

52 

3.0 

Feb.    2 

Feb.  11 

120 

89 

.74 

36 

.9 

5.6 

.8 

.0 

22 

2.0 

66 

7.9 

Feb.  12 

Feb.  21 

•   60 

53 

.88 

22 

LI 

6.8 

,8 

.0 

22 

4.0 

70 

5.8 

Feb.  22 

Mar.    3 

65 

45 

.69 

14 

L2 

8.4 

L2 

.0 

27 

2.5 

47 

3.8 

Mar.    4 

Mar.  13 

85 

64 

.75 

18 

L4 

S.S 

L2 

.0 

29 

3.0 

54 

5.8 

Mar.  14 

Mar.  23 

40 

36 

.90 

12 

.7 

6.4 

.8 

.0 

22 

L5 

39 

4.1 

Mar.  24 

Apr.    2 

30 

30 

LOO 

24 

L4 

10 

L2 

.0 

37 

3.0 

72 

11 

Apr.    3 

Apr.  12 

60 

50 

.83 

19 

.8 

10 

.8 

.0 

34 

2.5 

59    18 

Apr.  13 

Apr.  22 
M^y     2 

160 

156 

.98 

23 

.9 

9.5 

2.5 

.0 

34 

2.0 

60 

3.6 

Apr.  23 
May    3 

460 

376 

.82 

27 

L3 

9.0 

L6 

.0 

34 

3.5 

66 

9.4 

May   12 

500 

33 

2.1 

7.0 

L2 

.0 

24 

2.0 

60 

72 

Mean 

100 

58 

.67 

24 

.88 

8.8 

L4 

»7.0 

.0 

31 

e6.0 

2.8 

67 

Per  cent  of  anhy- 

drous n 

Qsidue<(. . . 

35.8 

eL8 

13.0 

2.1 

ia4 

22.8 

9.0 

4.2 

a  Analyses  by  J.  R.  Evans.    Samples  collected  by  D.  W.  Brosnan  in  midstream  from  the  oOunty  bridge. 
Oage  heights  measured  at  same  place. 
b  Fluctuates  between  2  and  10  parts.    Average  value  about  7  parts. 
c  Fluctuates  between  trace  and  8  parts.    Average  value  about  6  parts. 
d  Approximate. 
•  FetOt. 
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Table  105. — Mirieral  analyies  of  water  from  Oconee  River  near  Dublin  fl 
[Parts  per  million  unlees  otharwise  stated.] 


Date 
(1906-7). 


From- 


To- 


I 

11 

5 


§5 
•2® 


5^ 


% 


•OS 

OS 

o 


Oct.  18 

Oct.  28 

Nov.  7 

Nov.  18 

Nov.  28 

Dec.  8 

Dec.  19 

Jan.  4 

Jan.  16 

Jan.  27 

Feb.  7 

Mar.  2 

Mar.  12 

Mar.  22 

Apr.  1 

Apr.  11 

Apr.  25 

May  6 

May  15 

May  25 

June  4 

June  14 

June  24 

July  4 

July  16 

July  25 

Aug.  4 

Aug.  15 

Aug.  26 

Sept.  8 

Sept.  28 

Oct  8 


Oct.  27 
Nov.  6 
Nov.  17 
Nov.  27 
Dec.  7 
Dec  17 
Jan.  3 
Jan.  15 
Jan.  26 
Feb.  6 
Feb.  18 
Mar.  11 
Mar.  21 
Mar.  31 
Apr.  10 
Apr.  24 
May  4 
May  14 
May  24 
June  3 
June  13 
June  23 
July  3 
July  14 
July  24 
Aug.  2 
Aug.  13 
Aug.  24 
Sept.  7 
Sept.  17 
Oct.  7 
Oct.   17 


400  328 


379 


a42 
.68 
.33 
.76 
.65 
.61 
.78 
.81 
.84 
.74 
.90 
.86 
.91 
.80 
.87 
.95 
.79 

LOS 
.69 
.66 
.59 
.69 

1.16 

1.01 
.58 
.77 
.66 

1.08 
.71 
.82 

1.08 


6.1 
15 
16 
16 
12 
15 

9.6 
28 
19  . 
34 
16 
24 
15 

3.5 


29 
32 
31 
24 
26 
31 
28 
20 
30 
26 
22 
34 
16 
24 
20 
20 
16 
18 
18 
21 
22 
11 
10 
15 
13 
17 
14 
21 
18 
18 
16 
15 


a6 

2.0 
.9 
.40 
.5 
.7 
L2 
.5 
.9 
.8 
.0 
1.1 
6 
1.6 
1.3 
2.4 
1.8 
2.5 
.42 
Tr. 
Tr. 
Tr. 
Tr. 
Tr. 
Tr. 
Tr. 
.02 
Tr. 
Tr. 
Tr. 
.02 
.6 


9.0 
11 

8.8 

a8 

9.6 

12 
8.3 
5.7 

14 

12 
5.6 
7.6 
9.6 

12 
9.6 

10 
7.0 

10 
7.8 
7.7 
6.6 
6.3 
6.6 
6.6 
7.1 
6.3 
5.9 
7.2 
6.9 
6.4 

11 
8.5 


8.4 

11 
7.9 
&1 
8.3 
9.4 
6.2 
8.1 
7.9 

10 
7.9 

12 
8.3 
9.2 


ao 

.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
2>4.8 
.0 
.0 
.0 
.0 
.0 
.0 
.0 


a4 

.4 

.7 

!7 

.9 

.8 

.4 

1.1 

1.2 

.5 

.6 

.4 

.3 

.2 

.4 

.3 

.2 

4.0 

1.5 

1.0 

Tr. 

.6 

3.2 

.6 

2.3 

2.0 

4.2 

.7 

1.0 

1.7 

Tr. 


L4 

.6 

.8 
1.9 

.9 
1.7 
3.1 
3.4 
1.4 
4.3 
7.6 
6.9 
3.2 
1.6 
1.6 
3.3 
5.4 
4.0 
1.9 
L4 

.9 
1.0 
2.4 
1.6 

.8 
2.7 

.9 
2.0 

.7 
1.0 
3.9 

.4 


Mean 

Per  cent  of  anhy- 
drous residue 


208 


171 


.78 


21 
30.2 


68 
cl.4 


8.5 
12.2 


8.8 
12.6 


0 
26.1 


37 


68 


«  Analyses  Oct.  18, 1906,  to  May  14, 1907,  by  J.  R.  Evans;  Mav  15  to  Oct.  17, 1907,  by  R.  B.  Dole,  Chase 
Palmer,  and  W.  D.  Collins.  Samples  collected  by  W.  E.  Martm.  in  midstream  from  t.be  highway  bridge. 
Gage  heights  measured  at  samep&ce. 

b  Abnormal;  computed  as  HCO  in  the  ayerage. 

«FeK>^ 

The  waters  of  Flint  River  near  Albany  and  Oconee  River  near 
Dublin  (see  Tables  104,  105)  are  essentially  alike  in  respect  to  quan- 
tity and  proportion  of  dissolved  matter  and  show  very  Uttle  increase 
of  mineral  content  as  a  result  of  seepage  from  the  sedimentary 
formations.  As  no  reliable  series  of  analyses  of  water  from  rivers 
nearer  the  coast  are  available  it  is  impossible  to  state  the  exact 
effect  of  drainage  from  the  later  sediments,  which  contain  some 
calcareous  material;  but  in  view  of  the  relatively  slight  differences 
between  the  waters  at  Albany  and  DubUn  and  those  from  areas  of 
crystalline  rocks  it  may  safely  be  concluded  that  the  proportions  of 
calcium,  magnesium,  and  bicarbonate  in  surface  waters  nearer  the 
coast  are  somewhat  higher,  but  that  the  proportions  of  other  con- 
stituents are  not  materially  different  from  those  of  waters  whoso 
analyses  are  recorded. 
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The  streams  frequently  carry  large  quantities  of  suspended  matter, 
and  a  high  proportion  of  it  is  very  fine.  The  relatively  low  average 
content  of  suspended  matter  recorded  for  Flint  River  is  due  to  the 
fact  that  sampling  of  that  stream  was  not  carried  through  the  muddy 
period.  Loads  of  finely  divided  silt  are  characteristic  of  rivers  in 
the  Southeastern  States  and  are  troublesome  in  purification  plants, 
where,  besides  increasing  the  quantity  of  suspended  matter  to  be 
removed,  they  necessitate  the  use  of  a  coagulant,  as  the  fine  silts 
pass  through  slow  sand  filters  and  cloud  the  effluents.  Therefore 
rapid  sand  filtration  preceded  by  coagulation  with  aluminum  sul- 
phate has  been  generally  adopted  throughout  these  States  in  prefer- 
ence to  slow  sand  filtration.  The  quantity  and  the  coarseness  of  the 
silts  might  be  expected  to  increase  in  proportion  to  the  discharge  and 
the  velocity  of  the  streams,  but  such  relations  are  by  no  means  regu- 
lar. The  crests  of  floods  after  long  periods  of  low  water  carry  heavy 
loads  of  suspended  matter,  but  the  loads  decrease  very  rapidly  after 
the  crests  have  passed,  and  secondary  floods  do  not  usually  bear 
proportionate  quantities.  Because  of  this  and  other  irregularities 
the  relations  of  discharge,  load,  and  fineness  of  suspended  matter  in 
these  streams  can  not  be  mathematically  expressed.  The  same 
comment  applies  also  to  relations  between  discharge  and  dissolved 
soUds,  for  increased  dis(5harge  may  be  accompanied  by  increased  or 
decreased  content  of  dissolved  matter. 

Table  106. — Average  composition  of  the  water  of  rivers  in  (Georgia. 


Parts  per  million. 


Id 

«8 


8(S 
is 


«i 


Percentage  con]^>06itkai  of 
anhydrous  residue. 


> 

It 


§ 


Turbidity 

Suspended  matter 

Coefficient  of  fineness 

8iUca(SiOj) 

Iron(Fe) 

Calcium  (Ca) 

Matrnesium  (Mg) 

Sodium  and  potassium  (Na+K) 

Carbonate  radicle  (COj) 

Bicarbonate  radicle  (HCOa) 

Sulphate  radicle  (S0«) 

Nitrate  radicle  (NOi) 

Chlorine  (CI) 

Total  dissolved  solids 


172 
142 

.77 

23 

.44 

6.7 

.8 

12 

.0 

30 

6.0 

.6 

2.1 

60 


230 
174 

.72 

26 

.9 

6.3 

1.2 

8.3 

.0 

28 

4.9 

.7 

2.8 


185 
136 

.71 
20 
.47 
4.8 
.8 
7.7 
.0 
23 
4.6 
.7 
2.1 
62 


128 
109 

.801 
24 

.7 
12 
2.6 
9.2 
.0 
63 
4.1 
.4 
1.8 
82 


100 
68 

.67 
24 
.861 
8.8 
1.4 
7.0 
.0 
31 
6.0 
.6 
2.8 
67 


206 
171 

.78 

21 

.68 

8.6 

1.6 

8.8 

.0 

37 

6.2 

1.0 

3.4 


36.0 
a.  9 
8.7 
1.2 

18.3 


38.0 

al.3 

9.1 

1.6 

14.6 

22.6^  21.iri  21.6 


39.8 
02.0 

9.6 

1. 

m 


29.6 
■1.2 
14.8 
3.2 
11.3 
32.2 


35.81 
«1.8 
13.0 
2.1 
10.+ 


al.4 

aa 

2.3 
116 


22.8,  26.1 


9.1 
1.0 
3.2 


7.6 
1.1 
4.3 


a6 

1.4 
4.0 


6.0 

.6 

2.2 


9.0 

.9 

4.2 


8.9 
1.4 
4.9 


aFesOt. 
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The  economic  value  of  the  waters  of  the  long  rivers  of  Gteorgia  is 
indicated  in  Tables  103  and  106.  In  Table  103  the  average  condi- 
tion of  the  six  Georgia  waters  is  compared  with  that  of  certain  other 
streams.  After  the  heavy  loads  of  silt  have  been  removed  they 
are  excellent  for  general  industrial  use,  being  soft,  usually  only 
slightly  colored,  and  low  in  scale-forming  and  foaming  constituents. 
The  free  carbonic-acid  gas  that  they  contain  may  cause  corrosion 
under  some  conditions  of  boiler  operation,  but  that  trouble  can  be 
obviated  by  treatment  with  appropriate  amoimts  of  milk  of  lime,  by 
which  the  gas  is  neutralized  and  precipitated.  Proper  filtration  fur- 
nishes water  low  in  mineral  content,  generally  low  in  iron,  soft,  and 
otherwise  satisfactory  for  municipal  use. 

CHKMICAIi   COMPOSITION    OF   THE    GROUND    WATERS. 

ANALYTICAI.  BESTTLTS. 

About  170  analyses  of  ground  waters  from  the  Coastal  Plain  of  the 
State  have  been  tabulated  in  the  county  descriptions  of  this  report. 
More  than  a  third  of  the  analyses  were  made  by  Dr.  Edgar  Everhart 
of  Atlanta  especially  for  this  report,  and  nearly  half  of  the  others 
were  made  by  him  in  connection  with  earUer  investigations.  The 
remainder,  made  by  various  chemists,  have  been  quoted  from  several 
publications.  A  large  number  of  analyses  previously  published  in 
hypothetical  combinations  and  in  oxide  form  *  have  been  recalculated 
to  ionic  form  in  parts  per  millioji,  so  that  they  may  be  more  easily 
compared  with  one  another  and  with  later  analyses.  To  obviate  pos- 
sible misunderstanding  of  the  method  of  recomputing  these  it  may  be 
stated  that  '*free  carbon  dioxide"  reported  in  the  original  analyses 
includes  part  of  what  is  now  more  commonly  known  as  the  ''half- 
bound  carbon  dioxide,"  and  the  calculations  have  been  so  made  as 
to  report  free  carbon  dioxide  only  when  the  content  of  carbon  dioxide 
exceeds  that  necessary  to  satisfy  the  bases  with  the  bicarbonate 
radicle.  The  computations  indicate  that  relatively  few  groimd  waters 
of  Georgia  contain  normal  carbonate  (COg),  or,  in  other  words,  that 
nearly  all  contain  free  dissolved  carbon  dioxide,  and  though  the  car- 
bonate radicle  has  been  reported  in  some  analyses  where  the  radicles 
involving  carbon  dioxide  were  not  differentiated,  it  is  entirely  prob- 
able that  all  the  combined  carbon  dioxide  in  such  waters  is  present  as 
the  bicarbonate  (HCO,)  and  that  the  normal  carbonate  is  absent. 

The  results  of  the  analyses  in  this  paper  are  stated  in  parts  per 
million,  and  though  the  amoimts  of  water  used  for  examination  were 
measured  by  volume  the  mineral  content  is  generally  so  low  that  the 
figures  may  be  considered  to  represent  milligrams  per  kilogram  or 
parts  per  miUion  by  weight.     SimpUcity  of  computation,  avoidance 


I  McCaUIe,  S.  W.,  Georgia  Qeol.  Survey  BuU.  15, 1908. 
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of  fractions,  and  certainty  of  the  basic  unit  make  this  decimal  system 
especially  satisfactory.  As  metric  weights  are  invariably  used  by 
water  analysts  expression  of  the  results  in  grains  per  gallon  or  a  similar 
unit  involves  subsequent  recalculation.  Reporting  the  results  in 
parts  per  million  has  been  generally  adopted  by  sanitary  and  research 
chemists  and  by  many  technical  chemists,  and  the  exclusive  employ- 
ment of  this  unit  industrially  is  delayed  only  by  disinclination  to 
adapt  mental  processes  to  the  decimal  standard. 

For  the  convenience  of  those  who  may  desire  to  transform  the 
results  to  other  forms  of  expression  it  may  be  stated  that  multiplying 
the  number  of  parts  per  million  by  0.058  gives  the  equivalent  in 
grains  per  United  States  gallon  of  231  cubic  inches;  multiptying  it 
by  0.07  gives  the  equivalent  in  grains  per  Imperial  gallon;  and  multi- 
plying it  by  0.00833  gives  the  equivalent  in  pounds  per  thousand 
gallons. 

The  analytical  methods  commonly  employed  in  examining  water 
permit  the  estimation  of  the  elements  and  radicles  present,  the  deter- 
mination of  the  total  amoimt  of  mineral  matter  in  solution,  and  the 
more  or  less  approximate  separation  of  the  incrusting  from  the  non- 
incrusting  constituents.  Further  than  this,  however,  ordinary 
chemical  tests  give  little  knowledge  regarding  the  chemical  composi- 
tion of  mineral  waters,  and  consequently  the  exact  amoimts  of  the 
different  salts  in  solution  are  largely  conjectural.  Though  such  salts 
as  sodium  chloride,  potassium  carbonate,  and  magnesium  sulphate 
are  probably  present,  they  are  not  determined  as  such,  and  their 
exact  amounts  can  not  be  computed  from  the  analytical  data.  The 
ionic  form  of  stating  the  analyses — that  is,  stating  the  radicles  pres- 
ent— has  been  adopted  in  this  report  because  it  gives  fact  and  not 
opinion.  The  form  is  entirely  practical  and  presents  the  actual 
results  for  the  consideration  and  criticism  of  persons  other  than  those 
making  the  tests,  besides  making  it  possible  properly  to  compare 
analyses  performed  by  different  chemists. 

The  waters  have  been  classified  in  respect  to  their  character  and 
value  for  various  technical  uses  by  apphcation  of  formulas  and  ratings 
already  discussed.  (See  pp.  471  to  487.)  Though  the  ratings  reflect 
the  result  of  experience  in  Georgia  and  elsewhere  they  are  largely 
opinions  useful  in  describing  the  waters  to  persons  unaccustomed  to 
interpreting  analyses,  and  consequently  they  should  be  sharply  differ- 
entiated from  the  figures  of  the  analyses,  which  express  facts  regard- 
ing the  mineral  constituents. 
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BELATION  OF  QTTAIJTY  TO  WATEB-BEABING  STBATA 
PRINCIPAL   WATER-BEARING   STRATA. 

The  composition  of  the  water-bearing  rocks  is  ahnost  everywhere 
the  chief  determining  factor  in  the  composition  of  ground  waters, 
and  this  is  generally  true  throughout  Georgia.  Because  of  this  an 
attempt  has  been  made  to  ascertain  the  relation  between  the  quaUty 
of  the  waters  and  the  strata  from  which  they  come  by  grouping 
waters  from  the  same  formation  in  so  far  as  Stephenson  and  Veatch 
have  differentiated  the  waters  in  that  respect.  The  principal  water- 
bearing strata  and  their  lithologic  characteristics  have  been  plainly 
summarized  in  the  table  of  geologic  formations  (p.  57).  Those  con- 
cerning the  composition  of  whose  waters  appreciable  information  is 
at  hand  comprise  the  arkosic  sands  of  the  Lower  Cretaceous,  the 
Ripley  formation  of  the  Upper  Cretaceous,  thje  Midway  formation, 
the  Claibome  group,  and  the  Jackson  formation  of  the  Eocene,  and 
the  "Vicksburg,  Chattahoochee,  and  Alum  Bluff  formations  of  the 
OHgocene,  and  imdifferentiated  Oligocene  to  Pleistocene  deposits. 
Other  formations  yield  water,  but  the  number  of  analyses  of  water 
from  them  is  insufficient  for  proper  discussion.  In  addition  to  the 
analyses  grouped  as  described,  the  Eocene  and  the  Oligocene  are 
represented  by  a  few  analyses  of  waters  whose  source  can  not  be 
assigned  to  a  single  formation  either  because  the  waters  are  derived 
from  several  strata  or  because  their  exact  source  is  unknown;  these 
analyses  have  therefore  been  grouped  in  two  tables,  one  of  waters 
from  undifferentiated  Eocene  strata  and  the  other  of  waters  from 
undifferentiated  Oligocene  strata.  A  third  table  comprises  analyses 
of  waters  from  extensive  but  imnamed  deposits  now  classified  as 
"imdifferentiated  Oligocene  to  Pleistocene,  inclusive."     (See  p.  132.) 

Consideration  of  the  conditions  under  which  samples  of  water  are 
collected  makes  it  evident  that  definite  conclusions  regarding  the 
chemical  composition  of  the  waters  from  the  several  water-bearing 
strata  must  be  drawn  with  extreme  caution.  It  is  by  no  means  cer- 
tain that  water  from  a  well  is  a  fair  average  sample  from  a  single 
sharply  differentiated  stratum ;  indeed  it  is  certain  that  the  water  in 
many  wells  in  Georgia  comes  from  two  or  more  beds.  As  the  primary 
purpose  of  the  well  driller  is  to  obtain  an  abimdant  supply  he  usually 
does  not  attempt  to  shut  out  any  water  he  may  encounter,  except 
possibly  that  near  the  surface  if  it  is  known  to  be  polluted.  Conse- 
quently a  deep  well  that  penetrates  more  than  one  water-bearing 
stratum  is  likely  to  yield  a  mixture,  and  though  one  kind  of  water 
may  predominate  the  other  kinds  modify  its  quality  by  decreasing 
or  increasing  its  mineral  content.  Even  if  all  the  supplies  but  one 
were  excluded  during  construction  subsequent  deterioration  of  the 
casing  may  cause  holes  and  cracks  through  which  they  could  enter. 
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An  instance  of  such  admixture  is  afforded  by  conditions  at  Grinnell, 
Iowa,  where  hi^y  mineralized  water  from  the  Carboniferous  has 
entered  well  casings  throu^  cracks  and  mingled  with  the  more 
desirable  supplies  derived  from  underlying  formations.*  It  is  posa- 
ble  also  that  wells  drawing  water  from  one  stratum  may  not  afford 
samples  that  are  typical  of  that  stratum  over  a  wide  area,  as  seepage 
from  other  strata  may  cause  local  changes  in  character.  The  water 
of  shallow  wells  is  int^mittently  modified  by  the  diluting  effect  of 
rain,  and  deep  wells  may  be  indirectly  but  appreciably  affected  by 
similar  dilution.  Last  but  not  by  any  means  least  important  is  the 
recognized  fact  that  the  draft  on  a  well  affects  the  quality  of  the 
water,  for  it  has  been  observed  that  water  from  most  new  wells  con- 
tains more  mineral  matter  than  that  from  the  same  wells  after  they 
have  been  used  for  some  thne  or  after  they  have  been  subject  to 
heavy  draft.  Long-continued  heavy  pumping  of  some  wells,  how- 
ever, has  resulted  in  increased  mineral  content,  this  phenomenon 
being  particularly  observed  in  wells  near  the  seacoast,  where  exces- 
sive draft  has  lowered  the  water  plane  and  thereby  permitted  entrance 
of  sea  water.  After  consideration  of  all  these  factors  that  may 
influence  mineral  content  it  can  readily  be  understood  that  state- 
ments regarding  the  quaUty  of  the  waters  should  not  be  interpreted 
too  Uterally,  and  it  is  not  surprising  to  find  great  differences  in  the 
chemical  composition  of  supplies  apparently  from  the  same  bed. 

LOWER  CRETACEOUS   SERIES. 

The  Lower  Cretaceous  is  not  differentiated  into  formations.  It 
outcrops  in  a  narrow  belt  extending  across  the  State  from  Augusta 
southwestward  to  Columbus,  and  it  rests  on  the  crystalline  rocks.  It 
consists  of  coarse-grained  arkosic  sands  with  lenses  of  clay,  some  of 
which  approach  kaolin  in  composition.  As  the  sands  are  composed 
largely  of  angular  imweathered  or  sUghtly  weathered  fragments  of 
siUcate  rocks  they  may  be  expected  to  yield  relatively  Uttle  mineral 
matter  to  percolating  waters,  and  this  expectation  is  corroborated  to 
a  great  extent  by  the  relatively  few  analyses  in  Table  107.  The 
waters  from  the  Lower  Cretaceous  near  Macon,  Walden,  Toomsboro, 
and  Tennille  are  very  low  in  mineral  content,  and  those  from  the 
wells  at  Gibson  and  Oconee  appear  to  be  normal.  The  town  weD  at 
Sandersville  imdoubtedly  draws  from  the  marls  and  limestones  of  the 
Claiborne  group  (Eocene),  which  overlies  the  Cretaceous  at  that  place, 
as  well  as  from  the  arkosic  sands,  and  Mr.  Cohen's  well  probably 
produces  a  similar  nnxture;  consequently  the  waters  from  those  two 
can  hardly  be  considered  fair  representatives  of  supplies  from  the 
Lower  Cretaceous,  but  may  be  cited  as  examples  of  waters  altered 

»  Norton,  W.  II.,  and  others.  Underground  water  resouroes  of  Iowa:  U.  S.  OeoL  Survey  Water-Snpply 
Paper  293,  p.  04, 1912. 
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by  supplies  from  overlying  strata.  The  well  at  Columbus  is  said  to 
be  entirely  in  the  Lower  Cretaceous  except  for  20  or  30  feet  of  over- 
Ijdng  Pleistocene  (see  p.  354),  and  it  is  therefore  smprising  to  find  the 
water  in  it  so  distinctly  diflFerent  from  that  of  other  wells  drawing 
from  the  arkosic  sands.  Possibly  the  mineral  content  of  this  and 
similar  wells  at  Columbus  would  be  decreased  by  increased  and  con- 
tinued draft. 

In  general  the  waters  from  the  arkosic  sands  of  the  Lower  Creta- 
ceous may  be  said  to  range  in  mineral  content  from  20  to  130  parts 
per  million  and  in  hardness  from  5  to  90  parts.  They  contain  too 
small  quantities  of  scale-forming  ingredients  to  render  treatment 
necessary  before  their  use  in  boilers,  and,  except  a  few  that  are  high 
in  iron,  they  are  excellent  for  domestic  use.  Next  to  piuified  river 
water  they  aflFord  the  softest  and  most  desirable  supplies  for  domestic 
and  general  industrial  use  in  the  State.  The  figures  in  the  lowest 
line  of  Table  107  represent  a  roughly  approximate  average  intended 
to  convey  numerically  a  very  general  idea  of  the  character  of  water 
from  the  arkosic  sands  of  the  Lower  Cretaceous  in  Georgia. 

Table  107. — Chemical  composition  of  water  from  the  Lower  Cretaceous  arkosic  sands. 
[Parts  per  million  except  as  otherwise  designated.] 


Coonty. 

Location. 

Owner  or  source. 

Depth 
ofweU. 

Depth  to 
principal 
water- 
bearing 
stratum. 

Date  of  col- 
lection. 

Glascock 

Gibson 

aty 

Feet. 

151 

140 

436 

400± 

990 

315 

Feet. 
160-151 
120-140 
70^325? 
400± 
380-426 
285,316 

May     31, 1911 

Washington 

C 

S 

HsooBe 

do *. 

Apr.     24,1911 

Do 

do 

Do 

...do 

L.  D.  Col 
Town... 

len... 

Apr.    24, 1911 

Do 

TenniUe 

Toomsboro 

Macon,  7  miles 

east  of. 
do 

Do. 

Wflktnson 

do 

Dec.     16, 1912 

Bibb 

Mary  R.  Edwards  (White  Elk 
Spring). 

d0..r 

Do 

Dec.     30,1912 

Do 

NearWalden.. 
ColambiM 

J.  B.  WU 
Well  No. 

lis.... 

265 
282 

250-265 
10O-232 

Mascog«» 

Xi  nt 

proposed  city 

Mar.    27,1911 

supply. 

Comity. 

Analyst 

QQ 

1 

00 

& 

i 

i 

1 

1 

s 
1 

1 
l| 

o 

l-i 

fl) 

J2 

12" 

a 

QQ 

Glascock 

Edgar  Everhart. 

do 

41 

10 

27 

38 

19 

10 
1.5 
6.0 
8.8 

52 

4.0 

LO 

alO 

.2 

1.0 

»4.0 

.18 

.5 

a2.6 

LO 

0.0 

29 

76 

00 
4.0 

18 
L3 
L5 
L6 

37 

LO 
3.0 
2.7 
6.0 
2.0 
2.4 

.2 
L2 

.5 
6.8 

1 

5 

74 

6.0 

Wii5lli|igt4>1... 

14 
9.6  1    L9 

8.0 

6.0 

8.0 
2.0  1      .2 

3.5 

0.0  ,110 

125      1 

.0  234 
.0     12 
.0  i  54 

1    5.2 

.0      5.0 

3.9  ' 

.0  1  88 

8.0 

Do 

Do 

do 

do 

4.2 
5.0 

Do 

Wilkinson , 

do 

do - 

Tr. 
13 

Bibb 

J.  F.  Sellers. 
Edgar  Eyerk 
Aril.  Lloyd 
ICdgar  Rmr> 

3.1 

Do 

lart 

4.0 

Do 

L2 

Muscogee 

lArt     

75 

Approximate 

20 

10 

2 

10 

0 

45 

5 

average,  e 

a  Fe|0t+Alf0|. 


»  Fo-|-A!r 


f  Three  strongest  waters  omitted. 
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Table  107. — Chemical  compotUion  ofwaUrfrom  the  Lower  Cretaceous  arkosic  sands— 

Continued. 


Cotmty. 

ea  . 

•** 

i 

1 

8 

1 

a 
1 

1 

Is 

li 

r 

i 

9 

1 

j 

1 

Glascock. J 

0.1 
Tr. 

4.0 
3.6 
«.8 
3.5 

12 
5.0 
.8 
2.0 
1.6 

38 

121 

134 

«264 

234 

05 

94 

die 

21 

«23 

314 

27 
86 
199 
176 
18 
65 
4.0 
8.7 
6.0 
120 

70 

110 

250 

220 

30 

70 

6 

16 

15 

170 

40 
40 
30 
20 
15 
20 
5 
10 
10 
130 

N.C. 
N.C. 
N.C. 
N.C. 

I^.C. 

(?) 

Good. 

Fair.. 

Poor.. 
...do.. 

Good. 
...do.. 
...do.. 
...do.. 
...do.. 

Fair.. 

Low.. 

do...- 

Mod.. 
...do.. 

Low.. 
...do.. 
...do.. 
...do.. 
...do.. 

Mod.. 

Fair. 

WMiblngton. , 

Good 

Do" 

Poor 

Do 

.2 

.6 
Tr. 

Good 

Do 

Do. 

Willdnflon 

Do 

Bibb 

Do. 

Do 

5.0 

Do 

Do 

Do. 

.0 

Do 

Approximate 

5 

76 

35 

average./ 

a  Computed. 

b  N.  C— noncorroslve;  (?)— uncertain  or  doubtful. 

c  PO4  trace. 


d  Al  0.2 part;  free  COsO.8  part. 
«  Volatile  matter  0.5  part. 
/Three  strongest  waters  omitted. 


UPPER  CRETACEOUS   SERIES. 

The  Upper  Cretaceous  includes  two  water-bearing  formations,  the 
Ripley  at  the  top  and  the  Eutaw  at  the  bottom,  but,  as  few  data  are 
available  regarding  the  quality  of  the  water  from  the  Eutaw,  the 
following  discussion  is  confined  chiefly  to  the  waters  derived  from  the 
Ripley,  which  comprises  the  Providence  sand  member  at  the  top,  the 
tjT^ical  marine  beds  in  the  middle,  and  the  Cusseta  sand  member  at 
the  bottom.  The  marine  beds  consist  of  calcareous,  micaceous  sand, 
sandy  clay,  and  shell  marl  with  nodular  layers  of  calcareous  sand  or 
sandy  limestone,  but  the  Providence  and  Cusseta  members,  form 
which  most  wells  are  supplied,  consist  essentially  of  sand  and  clay 
with  little  or  no  calcareous  material.  Thus  the  waters  come  into  con- 
tact with  relatively  httle  calcareous  material,  though  they  are  g«^ 
erally  of  the  calcium  carbonate  type  and  somewhat  higher  in  mineral 
content  than  those  in  the  arkosic  sands  of  the  Lower  Cretaceous. 

Wells  draw  from  these  beds  in  the  area  between  Chattahoochee 
and  Ocmulgee  rivers  southeast  of  Columbus  and  north  of  Albany. 
Twenty-eight  analyses  of  water  that  come  wholly  or  chiefly  from  the 
Ripley,  according  to  the  studies  of  Stephenson  and  Veatch,  are 
grouped  in  Table  1 08  by  counties  from  north  to  south.  Their  waters 
range  widely  in  mineral  content  and  in  hardness.  Those  in  Houston 
County  of  which  analyses  are  recorded  are  much  like  those  from  the 
Lower  Cretaceous  arkosic  sands.  Over  the  greater  part  of  the  area 
where  the  Ripley  is  entered,  however,  the  waters  range  from  90  to 
250  parts  in  dissolved  solids  and  from  20  to  140  parts  in  hardness. 
Most  of  them  are  low  in  iron,  chlorine,  and  sulphate,  the  latter 
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radicle  exceeding  25  parts  in  only  two  waters.  The  range  in  mineral 
content  is  most  probably  due  to  differences  in  the  lithologic  character 
of  the  water-bearing  strata  and  to  differences  in  the  rate  of  diflFusion 
from  overlying  strata.  As  the  beds  of  the  Ripley  comprise  sands, 
clajra,  and  marls  not  imiforndy  distributed  either  geographically  or 
stratigraphicaDy  local  differences  in  mineralization  may  be  expected; 
thick  beds  of  sand  containing  little  calcareous  material  would  yield 
soft  waters,  whereas  beds  of  sand  containing  much  marl  would  yield 
hard  waters.  Tertiary  strata  20  to  500  feet  thick,  including  impure 
limestones  and  marl,  overlie  the  greater  part  of  the  area  where  wells 
draw  from  the  Ripley,  and  entrance  of  water  from  these  overlying 
beds  either  by  seepage  or  through  intentional  or  accidental  perfora- 
tions of  the  casings  could  markedly  alter  the  character  of  the  supply. 
The  water  of  the  springs  near  Lumpkin,  which  is  exceptionally  low 
in  mineral  content,  comes  from  the  Providence  sand  member  of  the 
Ripley.  In  the  same  county,  two  wells  334  and  425  feet  deep, 
which  yield  waters  that  are  similar  to  each  other  and  are  much  more 
strongly  mineralized  than  the  spring  water,  are  believed  to  be  sup- 
plied chiefly  from  the  Ripley,  which  is  overlain  by  the  marls  and  lime- 
stones of  the  Midway  formation.  Well  No.  4,  at  Americus,  the  prin- 
cipal water-bearing  stratum  of  which  is  between  962  and  992  feet, 
yields  water  similar  to  that  of  well  No.  1  and  probably  derives  most 
of  its  supply  from  the  Ripley.  (See  analysis,  p.  400.)  No  explana- 
tion is  apparent  for  the  high  mineral  content  of  water  from  the  1,320- 
foot  stratum  of  city  well  No.  2  at  Albany,  which  differs  essentially 
from  all  other  waters  from  the  Cretaceous  of  Georgia  that  have  been 
analyzed.  The  upper  strata  of  the  same  well,  assigned  to  the  Ripley, 
yield  normal  water.  The  only  other  well  whose  water  approaches  it 
in  character  is  the  350-foot  well  at  Eufaula,  Ala. 

The  lowest  three  lines  of  Table  108  give  the  approximate  average 
composition  of  waters  from  the  Ripley  and  roughly  the  range  of  their 
constituents.  In  estimating  these  amounts  the  analyses  of  water 
from  the  1,320-foot  stratum  at  Albany,  the  360-foot  well  at  Eufaula, 
and  the  springs  near  Lumpkin  have  been  omitted,  because  they  are  so 
noticeably  different  from  the  others.  The  figures  representing  averse 
and  range  of  constituents  should  therefore  be  interpreted  broadly  as 
numerical  indications  of  conditions  revealed  by  the  analyses.  The 
average  represents  especially  conditions  in  the  more  porous  sandy 
strata  of  the  Ripley  formation,  as  there  is  some  evidence  that  the 
typical  marine  beds  yield  more  strongly  mineralized  waters. 

Most  of  the  waters  of  the  Ripley  are  fit  for  domestic  use,  being  mod- 
erate in  mineral  content  and  not  too  hard,  though  some  are  high 
enough  in  iron  to  taste  impleasant  and  to  stain  fabrics  washed  in 
them.  The  waters  are  low  in  foaming  ingredients  and  probably  non- 
corrosive  in  boilers,  though  the  hydrogen  sulphide  reported  in  so 
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many  waters  may  cause  trouble.  The  scale-forming  ingredients 
range  from  quantities  too  small  to  cause  appreciable  deposits  to 
quantities  that  might  profitably  be  removed  by  softening  plants  before 
the  waters  are  used  in  boilers. 

Table  108. — Chemical  composition  of  water  from  Ripley  formation  ( Upper  Cretaceoui). 
[Parts  per  million  except  as  otherwise  designated.] 


County. 


Location. 


Owner  or  sooroe. 


Depth 
ofweU. 


Depth  to 
principal 
water- 
bearing 
stratum. 


Dateofool- 
lectkHL 


flouAton.. 
Do.. 


Do. 
Do. 

Maoon.. 
Do. 
Do. 


Do.. 
Marion.. 

Schley... 
Sumter. 
Crisp.... 
Stewart. 

Do.. 
Do.. 


Terrell 

Do 

Dougherty . 

Do!!.*.*! 

Do 

Calhoun 

Do 

Do 

Early 

Clay 

Do 

Barbour 


FortVaUey 

Myrtle,!)  miles  northeast 
of. 

Perry 

Perry,  4f  miles  southwest 
of. 

Montesuma 

....do 

Montetuma,  6  miles  north 
of. 

Oglethorpe 

Buena  Vista,  1  mile  north- 
west of. 

EUavIUe 

Americus 

Cordele 

Lumpkin,  1  mile  south- 
west of. 

Richland 

Lumpkin .  ^  miles  east  of 
south  01. 

Dawson 

do 

Albany 

do 

Albany,  201  Commerce  St. 

Albany 

Arlington 

Edison. 


Town  well  No.  2 

Norwood  Spring 

Town  well 

Soujthem  Mortgage  Co.. 


CityweU 

City  wells 

C.  L.  De  Vaughn  . 


Feet 
400 


FeO. 


Town  well 

City  spring 

Town  well 

City  well  No.  1. 

Town  well 

Town  springs.. 


Town  well 

C.  H.  Humber. 


138 
381 

375 
500 

125 

500 


136-138 
376-381 

375 
500 
125 

500 


600 
337 
735 


735 


Leary,  4  miles  south  of. , 
Blakefy. 


Fort  Qaines 

do 

Eufaula,    Ala.,  e    1    mile 
southeast  of. 


New  town  well 

Old  town  well 

CityweU  No.  2 

do 

City  well 

Atlantic  Ice  &  Coal  Co. 

Town  well 

....do 

Harper  Daniel 

Town  well 

do 

do 

Moulthrop's  brlcky^ . 


425 
334 

447 

660 

1,320 

1,320 

840 

no 

1,173 
563 
778 
812 
650 
264 
350 


290 


a  660-710 
61,320 
840 
660 
640 
550 
650 
812 


254 
20-350 


May  20,1911 
Do. 


May  30,1911 

Apr.  21,19U 

Do. 

Apr.  20,1911 

Jan.  24,1913 

Apr.  19,1911 

Apr.  18,1911 

May  B,im 

Mar.  28,1911 
Jan.   13,1913 

Mar.  29,19U 


June  10,1911 
Apr.  1,1911 
May  1,1911 
May  5,1911 
May    8,1911 


Jane    5,19U 


County. 


Houston . 

Do... 

Do... 

Do... 
Macon . . . 

Do... 

Do... 

Do... 
Marion. . . 
Schley... 
Sumter.. 

Crisp 

Stewart.. 

Do... 

Do... 
Terrell... 

Do... 


Analyst. 


Edgar  Everhart 

do 

W.  H.  Hollingshead.. 

Edgar  Everhart 

do 

....do 

....do 

H.C.White 

Edgar  Everhart 

do 

do 

do 

do 


.do. 
.do. 
.do. 
.do. 


29 

5.5 

8.5 
10 
42 
40 
20 

2 

5.4 
23 
16 
30 

4.0 
24 
23 
27 
23 


3.0 
1.5 
5.5 
2.0 
.4 
«I3.1 
18 


.2 
5 

.4 
1.2 
Tr. 
l.l 
4 

.4 
d.6 


2.0 
2.0 
4.4 
4.0 

14 

13 
6.4 
6.7 
5.6 

17 

46 

46 
2.0 

47 

50 

39 

43 


1.0 
1.0 
1.3 
1.0 
2.0 
1.5 
1.6 
3.2 
6.8 
4 

2.0 
6.2 
.5 
4.4 
4.0 
6.0 
3.4 


5.0 

8.0 
6.1  I    Tr. 

4.0 

6.0 
22      I    5.3 

8.0 
40 
21 

9 

5.0 

5.8 

5.0 

7.2 
14 
14 
7.6  1    1.4 


So 


0.0 
.0 


Is 


.0 

24 

50 

.0 

35 

.0 

38 

10 

12 

\7\ 
196 
12 
178 
198 
176 
120 


3 
-go 


5.0 
7.0 
7.8 
9.0 
5.0 

12 
.0 

67 
Tr. 

48 
Tr. 
6.4 
Tr. 

11 

12 

12 

24 


a  Second  and  principal  water-bearing  stratum. 
»  Third  water-bearing  stratum. 


c  Entered  under  Quitman  County, 
d  FeiOt+AltOf . 
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Table  108. — Chemical  compo9Uion  of  water  fron  Ripley  formation  ( Upper  Cretaceous) — 

Continued. 


County. 


Analyst. 


i 

is 


B 


Do... 

Do... 
CUhoun. 

Do... 

Do... 
Early.... 
Qay. 


H.C.  White 

Edgar  Eyerhart.. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Do ' do , 

Barbour i  Pratt  Laboratory  . 

Approximate  average 

Appronmate  range: 

Highest 

Lowest 


9.3 
14 
22 
10 
25 
17 
18 

8.0 
16 
30 
16 


02.6 

01.8 

4.0 

1.0 

.4 

.2 

.6 

a.  7 

03.6 

Tr. 

»1.9 


46 
4.3 
5.0 

13 

10 

37 

44 
5.4 
7.0 

10 
3.5 


1.0 
1.8 
3.0 
6.8 
3.0 
2.0 
6.0 
2.0 
L4 
Tr. 
.8 


2.4 

41 

67 

8.0 

17 

42      I    9.1 


137 


3.0 


576 
7.0 
.0 
10 
2.0 
7.0 
.0 
96 
XO 


140 


160 
178 
150 
134 
190 
114 


190 
351 


7.1 

1.4 
25 
14 
12 
10 

8.0 
11 

9.4 
11 

5.2 


20 


20 
Tr. 


20 


10 
Tr. 


80 
3 


120 


200 
10 


10 


70 
Tr. 


Coonty. 


I 

si 

f 


^1 
1 


>■ 
o 

I 


Houston.. 
Do... 
Do... 
Do... 


Do 

Do 

Do 

Marion 

Schley 

Sumter 

Cri^ 

Stewart 

Do 

Do 

Teirell 

Do 

Dougherty. 

Do 

Do 

Do 

CUhonn 

Do 

Do 

Early 

Clay 

Do 

Barbour 


Approximate 
average. 
Approximate 


jhest., 
Lowest.. 


50 
Tr. 
Tr. 

i.'2 

3.0 

.1 

.4 


.2 


5.0 
5.0 
2.2 
4.5 
4.0 
6.8 
2.5 

27 

20 
4 

3.5 
5.6 
2.5 
4.0 
3 

3.0 
8.2 
3.6 

60 

4.0 
3.5 

10 
4.0 
7.5 

14 

20 

12 

14 


2.1 


2.4 


40 
«57 

43 
110 
/138 
132 
158 
103 

92 
170 
261 


7.8 


Tr. 


33 


209 
211 
202 
174 
160 

1,159 

174 
103 
233 
162 
186 
a  140 
248 
238 
387 


15 
10 
15 
10 
15 
70 
20 
110 
60 
25 
15 
15 
15 
20 
40 
40 
25 
5 

1,330 

160 
110 
150 
20 
50 
140 
230 
180 
380 


N.C. 

(T) 


N.a 

c. 
c. 

^1 

N.C. 
NX. 
N.C. 
N.C. 
N.C. 

^] 

N.C. 

N.C. 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 


Good.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
Poor.. 
..do.. 
Good.. 
Fair.. 
...do.. 
Good.. 
Fair... 
..do.. 
..do.. 
..do.. 
..do.. 

rery 
bad. 

Good.. 

..do.. 
...do.. 

Fair... 
...do.. 

Good.. 

Fair... 

..do.. 

Poor.. 


Low. 

..do. 

..do. 
...do. 

..do. 

..do, 

..do. 

ICod. 

Low. 

..do. 

Mod. 
...do. 

Low. 

Mod. 
...do. 

..do. 

..do. 

..do. 

High. 

Hod. 
..do. 
..do. 
..do. 
...do. 
Low. 
Mod. 
..do. 
..do. 


Na^C», 


Na-COt 

Ca-JCoV 
NarCO, 
Car<;0| 
NarSO< 


Ca-804 
Ca-COi 
..do... 


Ca-COi 
...do... 
..do... 
..do... 
..do.. 

Na-COi 

..do. 

..do... 

..do... 

Ca-COi 

..do... 

Na^O, 

.  .do . . 

..do.. 

..do.. 


Good. 

Do. 
Fair. 
Good. 

Do. 

Do. 
Poor. 
Good. 

Do. 
Fair. 
Good. 

Do. 

Do. 

Do. 
Fair. 
Good. 

Do. 

Do. 

Bad. 

Fair. 
Good. 

Da 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 


8 


160 


260 
40 


•  FesOf+AIsOi. 

6  Fe+Al. 

c  Computed. 

'C— corrosive;  N.  C.^nonoorroslve;  (7)  —uncertain  or  doabtfbl. 

38418'--wsp  341—15 33 


«  Al  2.8,  Li  trace.  Zn  9.4  parts. 
/  Free  C0>,  2.0  parts. 
0  Free  COs,  55  parts. 
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Analyses  are  available  of  only  two  waters  known  to  be  derived 
from  the  Eutaw  formation  and  these  are  entered  in  Table  109.  A 
larger  number  of  analyses  would  undoubtedly  show  that  the  waters  of 
this  aquifer  are  similar  in  composition  and  usefulness  to  those  of  the 
sandy  members  of  the  Ripley  formation,  which  comprise  beds  of 
similar  lithologic  character. 

Table  109. — Chemical  compoiition  of  water  from  the  Eutaw  formation  (  Upper  Cretaceoui). 
[Edgar  Everhart,  analyst.    Parts  per  railUon  exoapt  as  otherwise  designated.] 


Depth  of  weU  (feet) 

Depth  to  principal  water-bearing  stratum  (feet) . 

Date  of  collection 

SiUca(8iO,) 

IrDn(Fe) 

Cakium(Ca) 

M<tfn«^ilim  (Mg) 

Sodium  and  potassium  (Na+K) 

Carbonate  radicle  (CO,) 

Bicarbonate  radicle  (HCO,) 

Sulphate  radicle  (SOO 

Nitrate  radicle  (NOs) 

Chlorine  (CI) 

Total  dissolved  solids 

Total  hardness  asCaCOia 

Probable  scale-forming  ingredients  a 

Probable  foaming  ingredients  « 

Probability  of  corrosion  a 

Suality  for  boiler  use 
ineral  content 

Chemical  character 

Quality  for  domestic  use 


385 

270 

110 

270 

liar.  28, 1911. 

June  4,mL 

40 

26 

10 

.2 

2.4 

12 

2.8 

.i 

0.0 

62 

.0 

7.0 

87 

170 

22 

23 

2.0 

.3 

3.6 

5.0 

120 

197 

17 

32 

60 

60 

15 

170 

NonoorroslTe. 

Good. 

Good. 

Low. 

Modeiate. 

Na-S04. 

Na-COi. 

Poor. 

Good. 

a  Computed. 

1.  Wen  of  Mrs.  L.  W.  Adams,  5  miles  northwest  of  Cusseta,  Chattahoochee  County. 

2.  WeH  of  W.  C.  Bradley,  5  miles  north  of  Omaha,  Stewart  County. 

EOCENE   SERIES. 
MIDWAY  FORMATION. 

The  Midway,  comprising  ferruginous  sand  and  local  beds  of  clay 
together  with  marl,  calcareous  quartzite,  and  limestone  that  is  gen- 
erally highly  arenaceous,  outcrops  in  a  narrow  belt  in  the  southwest 
part  of  the  State  west  of  Ocmulgee  River.  The  analyses  of  water 
in  Table  110  are  too  few  to  permit  many  general  statements  regarding 
the  character  of  the  supplies,  but  they  are  apparently  similar  in 
composition  and  concentration  to  those  from  the  Ripley — moderately 
mineralized,  moderate  in  their  content  of  scale-forming  ingredients, 
not  likely  to  foam  nor  cause  corrosion  in  boilers,  and,  except  those 
that  carry  much  iron,  entirely  acceptable  for  domestic  use. 
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Table  110. — Chemical  compotttion  of  tvater  from  the  Midway  formation  (Eocene). 
[Edgar  Evbt'liart,  analyst.    Parts  per  mflUon  except  as  otherwise  designated.] 


Depth  of  well  (feet) 

Depth  to  principal  water-bearing  stratnm 

(feet) 

Date  of  collection 

Silica  (SiOj) 

Iron  (re) , 

Cakiium(C^) 

Hagnesium  (Mg) 

Bodtam(Nay. 

Potassium  (K} 

Carbonate  radicle  (C0|) 

Bicarbonate  radicle  (HCOt) 

Sulphate  radicle  (800 

Nitrate  radicle  (NO,) 

Chlorine  (Q) 

Total  dissolved  solids 

Total  hardness  as  CaCOtc 

Probable  scale-forming  ingredients  « 

Probable  foaming  ingredients  « 

Probability  of  corrosion  « 

Qonlity  for  boiler  use 

Mineral  content 

Chemical  character 

Quality  for  domestic  use 


Spring. 


Apr.,  1910. 

7!o 
2.6 
1.2 
5.0 
2.0 

.0 
20 

.7 


12 

650 

11 

15 

20 

Konoorrosive. 

Good. 

Low. 


Fair. 


206 

240-206 
Apr.  20,19U. 
27 
8.0 
84 
8.0 

\  8.0 

.0 
184 
0.0 
1.5 
8.6 
179 
97 
130 
20 
NoDOorroslye. 
Fair. 
Moderate. 
Ca-COi. 
Good. 


410 
400-410 


485 


27 

a  4.0 

47 
1.4 
4.8 
1.9 


134 
12 


5.4 
174 
123 
170 
20 
Uncertain. 
Fair. 
Moderate. 
Car€0|. 
Fair. 


June  1, 19U 
18 

4.0 
47 

0.0 

}        » 

.0 
200 
8.0 
.6 
4.0 
208 
142 
170 
40 
Konoorrosive. 
Fair. 
Moderate. 
C*-COi. 
Fair. 


a  FeiOt+AlsOj. 


b  Al  0.5  part;  free  CO,  41  parts. 


«  Computed. 


Spring  of  Ida  Mnnro,  |  mile  west  of  Putnam,  Marion  County. 

Well  of  Clark  &  Spann,  Plains,  Sumter  County. 

Town  well.  Shellman,  Randolph  County. 

Well  of  Cauahao-Powell  0>.,  0§  miles  east  of  Blakely,  Early  County. 


CLAIBORNE  OBOUP. 


The  Claiborne  group  comprises  at  the  top  the  Barnwell  sand,  which 
consists  of  beds  of  marine  sand,  thin  beds  of  siUcified  limestone  or 
chert,  sandstone,  and  quartzite,  and  at  the  bottom  the  McBean  forma- 
tion, which  is  mainly  sand  or  clayey  marl,  sandy  clay,  and  fuller's 
earth.  Though  the  beds  of  the  Claiborne  group  extend  across  the 
State,  nearly  all  the  Claiborne  waters  of  which  analyses  are  available 
are  from  wells  in  the  northeastern  part  of  the  Coastal  Plain,  one  well 
in  Ware  County  and  one  in  Clay  Coimty  being  the  only  exceptions. 
Three  spring  waters  from  the  Claiborne  (see  Table  111)  are  very  low 
in  mineral  content,  but  the  other  waters  from  this  group  range  from 
150  to  250  parts  per  million  in  total  soUds  and  from  90  to  160  parts 
in  total  hardness;  in  other  words,  they  are  moderately  mineralized 
hard  calcium  carbonate  waters  rather  high  in  scale-forming  ingre- 
dients, but  not  likely  to  foam  or  be  corrosive  in  boilers.  They  may 
be  classed  as  generally  fair  for  boiler  use  and  good  for  domestic  use. 
Some  are  reported  to  contain  hydrogen  sulphide  but  not  in  suflScient 
quantity  to  render  them  nauseating.  These  analyses  are  typical  of 
waters  from  strata  containing  large  proportions  of  calcareous  mate- 
rial. As  the  waters  from  the  Claiborne  at  Davisboro  are  not  essen- 
tially different  from  those  believed  to  come  from  the  Lower  Cretaceous 
at  Oconee  and  Sandersville  in  the  same  coimty,  it  is  possible  that  the 
calcareous  waters  of  the  Claiborne  have  essentially  modified  the  purer 
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supplies  of  the  Cretaceous.  The  water  from  the  well  in  the  Claiborne 
at  Beach  is  like  that  from  the  Jackson  at  Waycroes  in  the  same 
county. 

Table  111. — Chemical  compotition  of  water  fiwn  the  Claibome  group  (Eocene). 
[Parts  per  milUon  except  as  otherwise  designated.] 


County. 

Location. 

Owner  or  source. 

Depth 

of 
welL 

Depth  to 
principal 
water- 
bearing 
stratum. 

Date  of 
ooHectien. 

Richmond 

Btvke 

0  miles  south  of  Augusta. . 

1  mile  northeast  of  Shell 

Windsor 

Walkei 

CoxSpri 

Southern 

Spring,  W.H.T. 

r. 

ng 

Feet, 

Jkrt. 

June,      190B 
1907 

Do 

£ 
Wa 
3m 
Mil 
Per 
Av 
Loi 
Wa 
Da' 

luff. 

ynesboro 

1  Cntttm  Oil  f 

Jo... 

200 
470 

lies  northeast  of  Mears. 
len 

Mears  &  Sanders 

371 

565 

±300 

Apr.  25,1911 

Jenkins 

City  well 
W.  E.  R 

Do 

kins 



ushincp 

500 

June    3,19U 
Do. 

Jefferson 

Bra 

T.  S.  Ivey:  Om^aSp 
WeU  at  fair  grounds.. 

ring. 

Do 

lisville 

200-300 
170-330 
88-326 

Do 

dley 

Washington... 

irisboro 

Townw* 
Spring  ol 
Townwi 
do... 

SU 

325 

Do." 

4  miles  west  of  Davisboro. 

W.J.Henderson, 
d] 

Apr.,       1909 

Johnnnn 

Wr 

ightSvUle 

0409 

678 

850 

60 

170,409 

430,578 

850 

60 

Apr.  30,1911 

Do 

do.T... ......:.:::.::: 

Ware 

Bli] 

kch 

McMUlan  &  Co 
J.  B.  Mannfleld 

Dec   17,1913 

Clay.       .      . . 

tflton 

Juno    1,1911 
Do. 

Do 

do 

Townsp 

Hng, . 

County. 

Analyst. 

1 

a 

1 

5 

i 

i 

1 
i 

Q 

ll 

in 

1* 

«0 

t 

tlichmond... 

H.C.White 

3.0 
7.4 

16 

28 

38 

11 
5.0 

39 

13 

13 

17 

25 

13 

44 

12 

36 

»0.2 

2.8 

6  6.1 

1.0 

6L2 

.5 

.4 

6  4.1 

61.8 

64.0 

6.6 

4.0 

2.3 

3.0 

.2 

.4 

3.4 
50 
62 
44 
40 
64 

1.0 
33 
57 
59 
56 
58 
62 
33 
47 

3.0 

0.6 
L3 
2.0 
2.0 
3.6 
1.0 
1.0 
L4 
8.1 
1.8 
.9 
2.0 
2.2 
16 
2.0 
Tr. 

0.8 
1.6 
3.6 
14 

0.4 
.8 
L7 

0.0 

'".'6 

.0 

***.*6 

.0 
47 

.0 
105 
.0 
.0 
.0 
.0 
2.0 
.0 

12 

1.6 

Burke 

Edgar  Eyerhart 

.  161              .5 

Do 

Screven 

do 

do 

201 

156 

.132 

183 

8.0 

iii  ■' 

173*' 
207 
190 
193 
158 
18 

3.7 
6.0 

Jenkias 

Do 

do 

do 

5.6,^X4 

11 
26 

Jefferson 

Do 

Do 

Washington 

Do 

Johnson 

do 

do 

do 

do 

*.;!!!do'.'.*.!!!!!!!!!!.'!!!!!] 

2 
3.1 
8.9 
14 
L6 
5 

0 

2.8 

3.0 

3.7 

.6 

0 

1.0 
9.4 
11 
7.2 
1.4 
Tr. 

Do 

H.C.  White 

5.4 
25 
14 

8.0 

15 

Ware 

Bdgar  Everhart 

27 

Clay 

..  .do 

8.0 

Do 

do 

3.0 

average ^  -  -  - 

Approxic 

Approximate  n 

Highest.... 

oate 
mge: 

20 

40 

4 

2 

50 

60 

1 

2 

20 
Tr. 

10 

30 
1 

.170 

.200 
.    10 

10 

80 

Lowest 

Tr. 

a  Slits  in  casing  admit  water  from  170-foot  stratum;  water  is  therefore  a  mixture. 
6  FejOi-HAljOj. 
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Table  111. — Chemical  a>mpontion  of  water  from  the  Claiborne  group  (Eoeeney-Con, 


County.  • 


Biehmond.. 

Borke 

Do 


Jonkbis 

Do 

Jefterson 

Do 

Do 

Wsshingtco. 

Do 

Johnson 

Do 

Ware 

day 

Do 


Approximate 

nrenge 

Approximate 


Lowest. 


Tr. 


4.0 


1.2 
5.2 
7.0 
3.6 
8.0 
ft.0 
4.0 
&2 
4.7 
6.6 
3.0 
0.6 
6.0 
12 
3.0 
4.0 


^2 


1 


e20 
4147 
198 
190 
175 
200 
20 
152 
191 
213 
106 
220 
«241 
240 
174 
80 


190 


I. 


ss 


II 


N.C. 


I 


Good,. 
Fair... 
...do.. 
...do.. 
...do.. 
...do.. 
Good.. 
Fair... 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
Good.. 


Low, 
...do 
Hod. 
...do 
...do 
...do. 
Low., 
Hod. 
...do 
...do 
.do 
...do 
...do 
...do 
..do 
Low. 


Ca^Oa. 

...do.... 

do... 

...do... 

..do.... 


Ca-COi.. 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
Na-COi. 


Good. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 


aCompnted. 

b  N.  C— noncorrosive;  (7)«uncertaln  or  doubtful. 

c  Volatile  matter,  2.1  parts. 


d  Al,  1.6  parts. 

<  Organic  and  volatile  matter,  41  parts. 

/Present. 


JAGKSOK  FORMATION. 

The  Jackson,  the  highest  formation  of  the  Eocene  series^  consists 
mainly  of  soft  limestone  and  calcareous  glauconitic  sandy  clay.  Five 
analyses  of  water  from  wells  tapping  it  in  the  central  part  of  the  State 
and  two  of  water  from  a  well  in  Ware  County  much  nearer  the  coast 
are  recorded  in  Table  112.  Some  water  from  the  overlying  Vicksburg 
(Oligocene)  probably  enters  the  wells  at  Dublin.  Except  the  spring 
water  at  Americus,  which  is  very  low  in  mineral  content,  all  waters 
from  the  Jackson  for  which  analyses  are  available  are  hard,  moder- 
ately high  in  scale-forming  constituents,  low  in  alkalies,  and  rather 
poor  for  boiler  use  in  their  natural  state,  though  capable  of  being 
rendered  thoroughly  satisfactory  by  softening.  All  are  acceptable  for 
domestic  use  except  that  from  the  Babnsen  well,  which  is  high  in  iron. 
The  limestones  and  calcareous  sands  of  the  Jackson  are  the  evident 
source  of  the  hardening  constituents.  The  water  of  the  Bahnsen 
well,  except  for  its  content  of  iron,  is  similar  to  that  from  wells  tapping 
other  formations  near  Americus,  and  the  water  from  the  Jackson  at 
Waycross  is  similar  to  that  from  the  Claiborne.  Consequently  it 
seems  fair  to  conclude  that  the  water  from  the  Jackson  is  locally 
similar  to  that  from  other  Eocene  strata.  The  figures  in  Table  112, 
showing  the  approximate  average  mineral  content  of  waters  from  the 
Jackson,  have  been  rounded  oflf  to  avoid  appearance  of  undue 
accuracy. 
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Table  112. — Chemical  oompoMon  of  water  Jrom  the  Jackson  formaHon  (Eocene). 
(Parts  per  mOlion  except  as  otherwise  desigiifttecL] 


County. 


Owner  or  source. 


Depth 

of 
well 


Depth  to 
principal 
water- 
bearing- 
st  return. 


Dateofool* 


Laurens. 
Do... 


Dooly.. 
Sumter. 

Do.. 
Ware... 

Do.. 
Brooks  . 


Dublin 

Tingle,  7  miles  southwest 
oiDublln. 

Unadilla 

Amerlcus,  1 }  miles  south  of 

Americus 

Waycross 

do. 

Quitman , 


CityweU* 

Jeptha  Tingle. 


Town  well 

P.  F.  Bahnsen. 

City  springs 

Townwem(2). 

do 

Town  well 


FuL 


242 


189 
180 


FteL 
18S-396 


180 
177-180 


700 
700 
009 


6T0-700 
670-700 
650-609 


May  11,19U 

June  5,19U 
Dec  16.1013 
Apr.  19,19U 
Apr.    8,1911 


County. 


Analyst. 


I 


si 


Is 


I 

t 


Laurens.. 

Do... 

Dooly 

Sumter.. 

Do... 
Ware.... 

Do... 
Brooks .. 


Edgar  Everhart. . 

do , 

....do 

....do 

....do 

....do 

H.C.White 

....do 


20 

b2.6 

32 

1.6 

16 

1.0 

34 

10 

17 

.6 

45 

.2 

9.9 

1.0 

17 

.2 

68 
45 
32 
2.0 
40 
54 
39 


3.7 
3.0 
LO 
9.0 
1.0 
18 

.6 
0»4 


6.6      3.1 

80 

6.0 
16 

5.0 
24 

2.8  I      .5 

4.9  3.7 


0.0 
.0 
.0 
.0 
.0 
.0 
78 


211 
203 
158 
176 
17 
175 


154 


17 

1.0 

7.0 
13 

Tr. 
49 
10 

3.8 


Approximate  ayerage. . 


25 


40 


10 


150 


10 


Cocmty. 


Laurens. 

Do.. 
Dooly . . . 
Sumter. . 

Do.. 
Ware.... 

Do.. 
Brooks.., 


Approximate 
average. . . . . 


S 

s 


Tr. 
0.2 

.0 
Tr. 

.0 


6.6 
5.0 
8.5 
4.0 
3.0 
20 
3.6 
4.6 


I 

h 

i 
I 


<231 
256 
134 
209 
50 
296 

/177 
159 


200 


r 


185 
167 
117 
117 
9 
174 
137 
136 


230 
210 
150 
143 
25 
190 
170 
150 


^1. 

N.C. 
N.  C. 
N.C. 

\^ 

(?) 


I 

I* 


Poor. 
...do. 

Fair.. 
...do. 

Good. 

Fair.. 
...do. 
...do. 


Hod.. 
..do.. 
Low.. 
Mod.. 
Low.. 
Mod.. 
..do.. 
..do.. 


Ca^Oi.. 

...do 

...do 

...do.... 
Na-COt. 
Oa-COs.. 
...do.... 
...do 


Oood. 

Do. 

Do. 
Poor. 
Oood. 

Do. 

Do. 

Do. 


a  One  of  the  wells  of  the  municipal  water  supply,  which  range  from  300  to  850  feet  in  depth. 

ft  FetOa+AlsOt. 

e  Computed. 

d  N.  C— noncorroslve;  (7)«nncertain  or  doubtful 

<  Free  COt  64  parts. 

/  Organic  and  volatile  matter  16  parts.     ^ 

MI80ELLANB0US   STRATA. 

The  strata  of  Eocene  age  include  the  Midway,  Wilcox,  McBean, 
Barnwell,  and  Jackson  formations,  whose  waters,  except  those  from 
the  Wilcox,  are  considered  xmder  separate  headings.    The  )?Wlcox, 
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which  overlies  the  Midway  formation,  includes  lignitic  and  glauco- 
nitic  day  somewhat  like  fuller's  earth  and  imconsolidated  sand  and 
day,  but  little  is  known  in  regard  to  the  quality  of  its  waters. 

Besides  the  analyses  reported  under  the  headings  above  mentioned, 
sixteen  analyses  of  waters  from  Elocene  strata  that  could  not  be  defi- 
nitely identified  are  ayailable,  and  these  are  grouped  in  Table  113. 
The  well  at  Byromville  yields  water  essentially  like  that  from  the  well 
at  Unadilla  in  the  same  county,  which  taps  the  Jackson  formation. 
The  well  at  Pembroke  is  reported  to  receive  water  from  three  hori- 
zons, and  its  chief  source  can  not  be  identified.  The  wells  at  States- 
boro  and  at  Adel  present  the  recorded  extremes  of  mineral  content; 
as  both,  according  to  Stephenson,  are  probably  from  the  upper  part 
of  the  EiOcene  they  may  be  noted  as  examples  of  the  wide  range  of 
mineralization  that  waters  from  a  given  formation  may  acquire  from 
local  differences  in  composition  of  the  water-bearing  beds,  in  quan- 
tity of  seepage  from  other  formations,  and  in  other  conditions. 
Two  waters  reported  to  be  from  the  Eocene  at  Leesburg  differ  mark- 
edly in  composition,  that  from  the  shallower  well  being  somewhat 
lower  in  mineral  content  but  nearly  twice  as  hard  as  that  from  the 
deeper  well. 

Table  113. — Chemical  compontion  of  water  from  undifferentiated  Eocene  strata 
[Puis  per  millkm  except  m  otherwise  designated.] 


County. 


Owner  or  source. 


Depth 
of  well. 


Depth  to 
principal 
water- 
bearing 
stratum. 


Date  of 
collection. 


Baker.... 
Ben  Hill. 
Berrien... 


Bii 
Decatur.. 

Do 

Dooly 

Grady 

Lee.: 

Do 

Do 

Montgomery. 


Toombs.. 
Wayne... 


Newton 

Fltuerald.. 

AdeL 

Pembroke.., 
Statesboro.. 
Bainbridge. 

Byromyille. 

Cairo 

Armena 

Leesburg... 
do. 


Lumber   City, 
northeast  or. 

Lyons 

Jesop 

Mount  Pleasant.. 


6    miles 


PubUcweU 

Town  well 

do 

U.S.Williams.. 

W.D.Davis 

Town  well 

do 

do 

Public  weU 

LP.  Cocke 

Public  weU 

City  light  plant. 
"^Arthur 


Mc^ 


Town  well... 

....do 

L.  R.  Akin.. 


Feet. 
825 
825 
875 
520 
320 
900 
1,250 
1,100 
750 
290 
540 
300 
900 

406 
675 
730 


Feet. 


520 


280,370 
370 
320 
750 
290 


890-900 


400-406 
600-670 


June  13,1911 
Dec.  17,1912 


May  30,19U 
May  13,1911 


Mar.,  1900 
Apr.  17,19U 

Apr.  15,1911 
Dec.  14,1913 
Dec.  23,1912 
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Tablb  112,— Chemical  compasiUon  of  water  from  undifirentiated  Eocene  strata — Oon. 


o  FejOj+AlfOj.  d  PO4  trace. 

b  Computed.  <  Orffonio  and  volatile  matter  LO  part. 

c  C^corroslve;  N.  C— noocorroslTe;  (7)— mioertain  or  doubtful. 

OLIGOCENE   SERIES. 
VICKSBURO  FORMATION. 

The  Vicksburg  formation  is  chiefly  soft  heavy-bedded  limestone 
overlain  by  beds  of  sand  and  clay.  The  limestone  has  been  extensively 
dissolved  by  percolating  waters  charged  with  carbon  dioxide,  and  there- 
fore much  of  its  water  circulates  in  open  channels  and  caverns  instead 
of  slowly  filtering,  as  in  sand.  Consequently  the  chances  of  pollution 
of  these  sources  through  sink  holes  and  other  underground  passages 
are  worth  attention,  for  polluted  water  can  be  carried  long  distances 
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in  a  very  short  time  through  limestone  channels  without  being  purified 
any  more  than  if  it  were  passing  through  an  iron  pipe.  The  oppor- 
tunities of  such  contamination  are  of  course  greatest  where  the  forma- 
tion is  exposed  and  least  where  it  is  deeply  buried.  To  determine 
whether  or  not  the  circulating  waters  at  any  given  place  are  polluted 
chemical  analyses  are  practically  useless,  but  much  may  be  learned 
by  bacteriologic  examinations  and  by  using  fluorescein  or  other  dyes 
to  trace  the  imdergroimd  courses. 

The  wells  tapping  the  Vicksbui^  are  scattered  over  the  southeast 
half  of  the  Coastal  Plain,  some  being  almost  on  the  seacoast.  Analyses 
of  water  from  28  of  them,  given  in  Table  114,  show  more  plainly 
than  the  analyses  heretofore  considered  the  effect  of  contact  with 
calcareous  material.  None  of  them  contains  less  than  100  parts  per 
million  of  total  solids,  and  all  but  6  exceed  100  parts  in  hardness. 
Springs  from  earlier  formations  yield  waters  very  low  in  mineral 
content,  but  springs  from  the  Vicksburg  yield  hard  waters  comparable 
in  most  respects  to  those  from  wells.  Lovett  Spring,  issuing  from 
the  cavernous  limestone  of  the  Vicksburg,  yields  water  much  more 
strongly  mineralized  than  that  from  two  other  springs  in  Laurens 
County;  and  the  springs  at  Coney  and  Albany  yield  similarly  hard 
waters.  The  well  waters  range  generally  in  dissolved  soUds  from 
100  to  300  parts  per  million  and  in  hardness  from  70  to  200  parts. 
One  unusually  strong  water,  from  the  town  well  at  St.  Marys,  contains 
504  parts  per  million  of  total  solids.  The  close  similarity  of  the  waters 
from  three  different  horizons  in  the  old  town  well  at  Valdosta  furnishes 
no  basis  for  the  belief  that  mineral  content  increases  with  depth  of 
source.  On  the  other  hand,  the  great  difference  in  content  of  iron 
between  the  two  waters  from  Mr.  Brown's  wells  near  Philema  attests 
the  effect  of  local  differences  in  the  formation. 

The  supplies  from  the  Vicksburg  are  distinctly  calcium  carbonate 
waters  of  moderate  mineral  content.  They  are  generally  hard  but 
not  too  hard  for  domestic  use,  and  they  are  acceptable  if  they  do 
not  also  contain  enough  iron  to  taste  unpleasant.  They  carry  enough 
scale-forming  matter  to  make  softening  advisable  before  they  are 
used  for  boiler  feed,  but  they  are  not  likely  to  foam  or  cause  corrosion. 
They  may  be  classed  as  fair  or  poor  for  boilers  in  their  natural  state, 
but  they  can  be  rendered  entirely  satisfactory  by  preliminary  treat- 
ment. The  high  sulphate  content  of  some  of  the  waters  renders  them 
less  desirable  for  industrial  use,  for  waters  high  in  sulphate  deposit 
a  harder  scale  in  boilers  than  those  proportionately  higher  in  car- 
bonates. All  the  waters  are  low  in  chloride.  The  figures  at  the 
bottom  of  the  table,  which  represent  numerically  the  average  chemi- 
cal composition  of  the  waters  from  the  Vicksburg,  have  been  rounded 
off  to  indicate  approximate  conditions  and  should  not  be  too  literally 
interpreted. 
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Table  114. — Chemical  composition  of  vxUer  from  the  Viekahurg  formation  {OUgocene), 
[  Parts  per  million  oxoept  m  othervise  dcsipuitod.] 


«  Twelve  wells  475-S00+  feet  deep  and  one  well  1,550  feet  deep.    The  1.55(>-foot  well  probably  enttfs  Um 
Cretaceous,  but  the  others  draw  from  the  Vicksburg.  «>  rejOj+ AlfOi. 


Digitized  by 


Google 


CHEMICAL  CHABACTEB  OF  WATBB8. 


523 


TABI.E  114. — Chemical  eompontion  of  water  from  the  Vieksburg  formation  (Oligo- 

cene) — Continued. 


Coanty. 


Johnson.... 

Laorotts 

Dodge 

Jeflmvis.. 
Dooly. 


Tamflr.. 
Irwin... 


Tift.. 


Do. 


Do 

Do 

Domjhcrty- 

Lowndes... 

Do 

Do 

Do 

Thomas 

Do 

Do 

IGtcheU.... 


CSiatham.. 

Do.... 

Camden... 


L5 


4 
5 
4 

2.2 
Tr. 


3.0 
6.0 
4.2 
9.5 
6.0 
5.6 
4.6 
3.6 
4.6 
3.6 
3.0 
5.0 
.7 

12 
3.6 
6.0 
6.4 
4.9 
4.2 
2.9 
9.5 

12 

12 
2.0 
3.5 
7.0 

11 

33 


0.1 


7.0 


...20 
...23 


Tr. 


Approximate 

average 

Approximate 
range: 

Highest 

Lowest 


9.9 


27 


Fair.. 
...do.. 
..do.. 
...do.. 
...do.. 
...do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
Poor. 
Fair.. 
..do.. 
Poor. 
Good. 
Fair.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
...do.. 
...do.. 
...do.. 
Poor. 


Low.. 
Mod.. 
Low. 
Hod.. 
..do.. 
Low., 
Mod.. 
Low., 
..do.. 
Mod.. 
...do.. 
...do.. 
..do.. 
...do.. 
Low., 
Mod.. 
Low. 
...do.. 
...do.. 
...do.. 
Mod. 
...do.. 
...do.. 
Low. 
...do.. 
Mod.. 
...do.. 
High. 


Ca-CO|. 

...do.. 

...do. 

...do 

...do.. 

...do 

...do.... 
...do.... 

...do 

...do.. 

...do 

...do 

...do.... 
Ca-S04.. 
Ca-COi. 
Ca-SOi. 
CarCOi. 

...do 

...do 

...do.... 

...do 

...do... 

...do 

...do 

...do 

...do 

...do 

Ca-SO< 


190 


Good. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Poor. 
Good. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fair. 
Good. 

Do. 

Do. 
Poor. 
Fair. 

Do. 
Good. 

Do. 

Do. 

Do. 
Fair. 


•  Computed. 


b  N.  C— nonoorroslve;  (?)— uncertain  or  doubtful. 


CHATTAHOOCHEE   FORMATION. 


The  Chattahoochee  formation,  like  the  Vicksbiu^,  which  underlies 
it  in  many  *  places,  is  mostly  limestone,  and  its  waters  are  similar 
to  those  of  tixe  ^cksburg.  Only  a  few  analyses  of  waters  from  the 
Chattahoochee  in  the  southern  part  of  the  State  are  available  (see 
Table  115),  but  these  represent  calcium  carbonate  waters  of  moderate 
mineral  content  generally  good  for  domestic  use  except  for  their 
hardness  and  generally  fair  for  boiler  use.  Most  of  the  waters 
contain  enough  scale-forming  matter  to  deposit  considerable  scale, 
but  it  would  be  soft  and  most  of  it  could  readily  be  blown  from 
boilers  as  sludge,  though  it  would  be  better  to  soften  the  supplies 
before  use.  From  the  limited  information  concerning  the  composi- 
tion of  the  waters  from  the  Chattahoochee  it  may  be  concluded 
that  they  range  in  mineral  content  from  150  to  300  parts  and  in 
hardness  from  100  to  200  parts  per  million.  One  water  analyzed 
contains  92  parts  per  milUon  of  sulphate  and  one  contains  35  parts 
of  chlorine,  but  most  waters  from  the  formation  probably  contain 
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less  than  10  parts  of  either  radicle.  The  waters  from  the  Chatta- 
hoochee in  Worth  County  are  much  alike,  but  they  differ  from 
one  another  as  much  as  they  do  from  the  waters  of  the  Eocene  or 
Cretaceous. 


Table  115. — CJtemicalc(>mpontiono/vHUerfromthe  Chattahoochee fornuUion(Oligo€iene). 
[Parts  per  mfllioo  except  as  otherwise  designated.] 


Coonty. 


Owner  or  source. 


Depth 
of  well. 


Depth  to 
prmcipal 
water- 
bearing 
stratum. 


Date  of 
ooUectioa. 


Camdeo... 
Wilcox... 
Worth.... 
Do.... 
Brooks... 
Echols.... 


Tarboro 

Abbeville,  1  mile  north  of. 

Sylvester 

.....do 

Quitman. 

Statenville 


Stafford  Bros 

Poor  Robin  Spring. . 

Town  welL 

Joseph  MoOrill(r).. 

Town  well 

Oarbett  Lumber  Co. 


Feet. 

400 


Feet. 
360^75 


aoo± 

100 
321 
148 


310 
n-148 


Apr.  14,19U 
June  1,UU 
Aug^   1808 

June   7,19U 


County. 


Analyst. 


18 


is 

1^ 


Gk 


Camden.. 
Wilcox... 
Worth... 
Do... 
Brooks... 
Echols... 


Edgar  Everhart. . 

do 

....do 

....do , 

....do 

....do 


0.4 
.4 
.1 
.4 

13 
.2 


26 
4.0 
7.3 
7.2 
0.1 

11 


17 

3.0 

12   I  2.5 

24    7.0 

4.1  I   .7 

12 


0.0 
.0 


178 
185 
198 
209 
120 
136 


93 
1.0 
.7 
2.0 

Tr. 

13 


Approximate  average . 


25 


40 


10 


15 


170 


County. 


i 

o 

2 


u 

1 


1| 


•Sis 


f 


?^ 


Camden. 
Wilcox.. 
Worth.. 
Do.. 
Brooks.. 
Echols... 


1.5 
.2 


.0 
Tr".' 


14 
3.5 
7.0 

35 
5.8 

12 


323 

190 

£204 

d261 

<153 

182 


219 
151 
157 
164 
95 
108 


210 
180 
180 
200 
110 
130 


N.C. 
N.C. 
N.C. 


Poor.. 
Fair... 
..do... 
..do... 
..do.. 
..do.. 


Hod. 

..do. 
...do., 

..do. 

...do.. 

.do. 


OhSO*.. 
Ca-CO».. 

..do 

...do.... 
...do.... 
..do 


Good. 

Do. 

Do. 

Do. 
Poor. 
Good. 


Approximate 
average.... 


8 


200 


o  Computed. 

h  N.  C.-nonoorroslve;  (7)*unoertain  or  doubtfuL 

e  Al  0.2  part. 


d  Al  0.5;  PO4 1.6;  f^ee  COt  4  parts  per  mfllioD. 
<  Al  2.6:  free  COt  90  parts. 


ALUM   BLUFF  FORMATION. 


The  Alum  Bluff  formation  consists  chiefly  of  sand,  clay,  and 
gravelly  beds  of  coarse  sandstone  or  grit  with  local  beds  of  clay,  and 
it  includes  marine  deposits  of  clayey  sand  and  sandy  laminated  clay. 
TTiough  the  formation  is  widely  distributed,  very  few  waters  from  it 
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have  been  analyzed.  (See  Table  116.)  The  mineral  content  and 
hardness  of  these  indicate  that  the  strata  contain  some  calcareous 
material.  The  extremely  low  mineral  content  of  the  spring  water 
at  Kibbee  indicates  that  the  supply  comes  from  a  sandy  or  gravelly 
bed  in  which  circulation  is  rapid. 

Table  116. — Chemical  compontion  of  water  from  the  Alum  Bluff  formation  (Oligooene). 
[Parts  per  mllllan  except  as  otherwise  designated.] 


County. 


Owner  or  source. 


Depth  of 
welL 


Depth  to 
prmolpal 
water- 
bearing 
stratum. 


Date  of 
ooUectkuL 


Tattnall 

Montgomery 
Tdfafr 


ReidsvUle 

Kibbee 

Shamrock  Springs 

Baxlev 

Cordele,  1  mile  east  of. 


Town  well 

Mrs.  N.U.Mason.. 


Town  well 

J.  W.Cannon. 


Ftet. 

275 
spring. 

a204 
155 


Feet. 


200 

67 


Feb.  14,1013 
Oct.,  19W 
Nov.,      1007 

May  20,1011 


County. 


Analyst. 


•  ^ 

iS 


n 


4 

0 
OQ 


Tattnall 

Montgomery. 
Telfdr 


Edgar  Everhart. 

do 

do 


.do. 
.do. 


72 
12 
43 
07 
0.0 


5.0 
.5 
.1 
617 
.2 


0.2 
.1 


13 

1.6 
62 

3.0 
44 


7.0 
.6 

0.8 
.7 

Tr. 


1.5  I  as 

7.1       1.7 

13      I    4.4 

11 


0.0 


86 
33 

221 
27 

150 


11 
1.4 
4.7 
1.6 
8.0 


County. 


a 

si 

i-9 


I 

&4 


Tattnall 

Montgomery.. 

TeillE£- 

Appling 

Crisp 


Tr. 


1.0 


4.0 
4.0 

10 

12 
3.5 


165 
27 
251 
<160 
172 


61 

6 

105 

13 
110 


120 
20 
240 
110 
140 


N.C. 
N.C. 

N.C. 


Fair.. 
Good. 
Poor. 
Fair.. 
..do.. 


Mod.. 
Low. 
Mod.. 
..do.. 
...do.. 


Ca-C0i. 
Na-COi 
Ca-COa. 
Na-COi 
Ca-CO« 


Fair. 
Good. 
Da 
Poor. 
Good. 


a  Originally  461  feet  deep;  now  partly  Med  with  sand. 
»  FexOs+AlsOa. 
c  Computed. 


d  N.  C.-noncorroelve;  ( 7) » uncertain  or 

doubtful. 
<  PO4  5.4  parts;  free  COf  31  parts. 


MISCELLANEOUS  STRATA. 


Eight  analyses  of  water  from  strata  of  Oligocene  age,  comprising 
the  VicksburgJ  Chattahoochee,  and  Alimi  Bluff  formations,  are 
grouped  in  Table  117,  either  because  the  exact  horizon  from  which  the 
supplies  come  could  not  be  determined  or  because  the  wells  draw 
from  several  horizons.  The  well  at  Dover  taps  two  water-bearing 
beds,  at  125  and  226  feet,  which  are  either  in  the  Chattahoochee  or  in 
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the  Vicksburg.  The  wells  at  Helena  penetrate  sand,  clay,  and  thin 
layers  of  hard  rock.  The  wells  at  Douglas,  Willacoochee,  and  Lum- 
ber City  receive  their  supplies  either  from  the  Chattahoochee  or  the 
Vicksburg. 

Table  117. — Chemical  composiHon  of  water  from  undifferentiated  Oligoeene  strata, 
[Parts  per  million  except  as  otherwise  designated.] 


Cotrnty. 


location. 


Owner  or  sooroe. 


Depth 
ofweU. 


Depth  to 

prmctoal 

water-bear- 

ing  stratum. 


Date  of 
ooUeetioiL 


Bulloch.. 


Coffee... 

Do.. 

Screven.. 

Tol&Ir... 


Do. 
Do. 
Do. 


Register,  3^  miles 
southwest  of. 

Douglas. 

Willacoochee 

Dover 

Helena 


J.  W.  Atwood.. 


Town  well, 
do.. 


....do 

Scotland 

Lumber  City.. 


Central  of  Georgia  Ry 

McRae  Coca  Cola  Bot- 
tling Co. 

Helena  Ice  Co 

A.  Graham 

Town  well 


Feet. 
Spring. 

409 
408 
350 
250 


Feet, 


160 
430 


325,300 
350 

125,225 
250 

220 


320-425 


Dec,       1909 

Apr.     5,1911 
Apr.  18,1911 

Apr.  17,1911 


County. 


Analyst. 


5<5 


1^ 

I" 
F 
II 


1 

Gk 

3 

CO 


Bulloch. 
Coffee... 

Do.. 
Screven. 
TeU^.. 

Do.. 

Do.. 

Do.. 


Edgar  Everhart 

....do 

....do 

....do 

....do 

Dearborn  Chemical  Co., 

Edgar  Everhart 

...fdo 


4.8 
83 
36 
50 
44 
30 
38 


3.6 
034 

1 
a4.2 

2.0 
al.3 
4 


8.3  al7 


1.1 
34 
37 
36 
43 
46 
54 
40 


0.6 
7.2 
11 
6.2 
8.0 
8.0 
6.0 
5.1 


4.5      a3 
12  4.6 

6.0 
20  (7.1 
18 
11 
12 
8.1  I    2.6 


0.0 
.0 


2.5 
78 

Tr. 
58 


74 
158 
160 
149 
207 


246 


a9 

2.« 
27 

3.9 

2.0 
14 

2.0 
30 


County. 


Bulloch... 
Coffee 

Do... 
Screven.., 
Telfair.... 

Do... 

Do... 

Do... 


L 


0.2 


Tr. 


6.3 
10 

5.0 
29 
10 
18 

8.0 
10 


d29 
•  266 
210 
229 
262 
/210 
272 
180 


5 
114 
138 
115 
140 
148 
160 
121 


10 
200 
160 
170 
180 
180 
210 
130 


I 


N.C. 
N.C. 

N.C. 

^%. 

N.C. 


Good  . 
Fair... 
...do... 
..do... 
..do... 
..do... 
Poor.. 
Fair... 


1 


Low.. 
Mod... 
..do... 
...do... 
...do... 
...do... 
..do... 
..do... 


1^ 


Na^Oi. 
Ca-CO,. 
..do..... 

..do 

..do 

..do 

..do 

..do 


Fair. 
Bad. 
Good. 
Fair. 
Good. 

Do. 

Do. 
Poor. 


o  FesOa+AIsOg. 

b  Computed. 

e  N.  C— nonoorrosive;  (7)*unoertain  or  doubtful. 


.  dA10.2j)art 
e  Free  CO,  42  parts. 
/  Organic  and  volatile  matter  4.0  parts. 


UNDIFFERENTIATED   OLIGOGENE    TO    PLEISTOCENE,  INCLUSIVE. 

Analyses  of  waters  from  certain  deposits,  to  which  no  specific  name 
has  been  given  but  which  have  been  grouped  as  "undifferentiated 
Oligoeene  to  Pleistocene,  inclusive,"  are  given  in  Table  118.    The 
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nature  of  these  deposits  is  discussed  on  page  94,  and  many  shallow 
wells  in  central  Georgia  enter  them.  The  few  available  analyses 
indicate  that  water  from  these  beds  is  generally  good  for  boiler  and 
domestic  tises,  being  usually  low  in  mineral  content  and  relatively 
soft. 

Tablb    lis.— Analyies  of  water  from   ''undifferentiated   Oligocene  to    Pleistocene, 

inclusive,** 


[Parts  per  milUon.] 


County. 


Location. 


Owner. 


Depth  of 
welL 


Date  of  col- 
lection. 


Analyst 


Soreyen...... 

Jenkins 

Emanuel.... 

Liberty 

Lottrens 

Montgomery. 

Coffee 

Tift 

CUxuAx 

Tocnnbs 


Eureka  Spring.  13 
miles  soath  or  Syl- 
vania. 

Thrift,!  mile  east  of.. 

Magnolia  Spring,  .4 
miles  souueast  of 
Stillmore. 

Donald,  10  mUes  north- 
west of  Ludowici 

Lovett,  h  mile  south- 
west or. 

Higgston,  near 

Douglas^  miles  east  of. 

Tifton,  4  miles  west  of. 


Argyle,near 

Normantown 


H.S.White... 
Jones's  spring . 


Spring... 


July,       1909 


T.J.Harrington. 

O.W.Parker... 

W.  A.  Calhoun.. 
OaskinsSpriDg.. 
Murrow  Mineral 
Spring  Ca 


Spring. 
..do... 
..do.... 


Sept,      1909 


Apr. 
Apr. 


5,1911 
3,1911 


J.  M.  and  C.  S. 
Meadows. 


Spring. 
..do.... 


Aug.,       1909 


Edgar  Eycffaart 


Do. 
Do. 


Do. 

Do. 

Do. 
Do. 
Do. 

Do. 


County. 

o 

QQ 

1 

CO 

Screven 

5.2 

Jenkim 

«.0 

Emanuel 

6.0 

Liberty 

8.5 

Laurens 

14 

Montgomery.. 

10 

Coffee 

12 
22 
7.7 

Tift 

ainch 

Toombs 

2.4 

s 

A 


i 

8 


25 

go 

r 

5 


o 


t 


6.3 

.8 
LO 
3.5 

.2 
30 
Tr. 

.2 
9.1 

.5 


0.1 


Tr. 


2.6 
.1 


1.4 
2.5 

.2 
2.0 
1.6 

.7 
2.0 
38 

.8 
L8 


0.2 
.6 
.3 

L6 
.8 
.1 

1.0 

2.0 
.6 
.7 


3.4 
5.9 
L6 
4.7 
2.8 
L9 


6.0 
6.0 
4.0 


0.4 
.4 
.5 
.4 
.1 

Tr. 


0.0 
.0 


3.2  I 


.3 


61 

28 
4.2 
114 

10 

36 

11 
154 
144 

28 


1.4 
L8 
.4 
.9 
2.4 
Tr. 
Tr. 
Tr. 
1.4 
1.4 


LO 
Tr. 


County. 


111 


-I 
Is 


s 

p. 


I 
i 


Is 


Screven 

Jenkins 

Emanuel.... 

Liberty 

Laurens 

Montgomery 

cobS.....:. 

Tift 

ainch 

Toombs 


5.0 
8.9 
4.0 
8.7 
4.4 
2.8 
5.0 
3.0 
10 
5.2 


34 
15 
41 
30 
86 
36 
168 
69 
20 


4.3 
8.7 
1.7 
12 
7 

2.2 
9.1 
103 
4.0 


10 
16 
7 
21 
22 
12 
22 
142 
12 
11 


10 
17 

6.7 
14 

7.8 

5.1 
16 
16 
13 

9.4 


N.C. 
N.  C. 
N.C. 
N.C. 
N.C. 
N.C. 

^c. 

N.C. 
N.C. 


Good 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
Fair. 
Good 
..do. 


Low. 
...do. 
..do. 
...do. 
..do. 
...do. 
...do. 
Mod. 
Low. 
...do. 


Na-CO,  . 
...do.... 
NarQ. 
Na-CO, . 
...do.... 
...do.... 
...do.... 
CarCOi. 
Na-COi , 
...do.... 


Fair. 
Good. 

Do. 

Do. 

Do. 
Bad. 
Good. 

Do. 
Poor. 
Good. 


a  Computed. 


6  NC.—noncorrosive;  (?)  uncertain  or  doubtful. 
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8UHMABT. 

The  averages  computed  from  Tables  107  to  116,  inclusive,  and  col- 
lected in  Table  119  show  some  striking  general  similarities  and  differ- 
ences in  the  waters  from  the  various  formations  of  the  Coastal  Plain. 
The  Chattahoochee  and  the  Vicksburg,  both  of  which  include  massive 
beds  of  limestone,  yield  waters  of  practically  the  same  composition; 
the  composition  of  individual  waters  from  either  formation  has  far 
greater  range  than  the  general  differences  between  the  averages. 
The  rather  meager  information  regarding  waters  from  the  Alum  Bluff 
indicates  that  they  are  somewhat  softer  than  those  from  other  f onna- 
tions  of  the  Oligocene.  The  three  averages  portraying  the  quality  of 
waters  from  iJocene  formations  show  that  the  supplies  from  that 
series  are  generally  similar  in  composition  to  those  from  Oligocene 
strata.  The  waters  from  the  Jackson  formation  and  the  formations 
of  the  Claiborne  group  have  wider  range  of  mineral  content  than  those 
from  the  Chattahoochee  and  the  Vicksburg  formations,  but  the 
averages  show  that  the  waters  from  all  four  formations  have  prac- 
tically the  same  general  characteristics.  Apparently  the  differences 
in  composition  that  may  be  found  from  place  to  place  in  waters  from 
a  given  formation,  and  those  that  may  be  found  in  waters  from 
various  horizons  of  Eocene  and  Oligocene  formations  at  a  given  place, 
are  much  greater  than  the  general  differences  between  supplies  from 
the  various  water-bearing  beds.  Evidently,  then,  no  particular  for- 
mation of  these  two  series  yields  markedly  superior  or  inferior  water, 
and  choice  of  the  proper  horizon  to  tap  for  domestic  or  industrial 
supplies  must  depend  on  local  conditions.  The  formations  of  the 
Oligocene  and  Eocene  series  furnish  rather  hard  calcium  carbonate 
waters  of  moderate  mineral  content,  practically  all  of  which  are 
acceptable  for  domestic  use.  Most  of  them  should  be  softened 
before  being  used  in  boilers,  as  they  carry  appreciable  quantities  of 
scale-forming  matter. 

Table  119. — Approximate  chemical  composition  of  waters  from  the  chief  water-bearing 

strata. 


[Parts  per  million.] 

Source. 

Num- 
ber of 
analy- 
ses. 

Silica. 
(SiO,). 

Iron 
(Fe). 

Cal- 
cium 
(Ca). 

Magne. 
slum 
(Mg). 

Sodium 
and  po- 
tassium 
(Na+K). 

Bicar- 
bonate 
radicle 
(HCO,). 

|||l 

Chlo- 
rine 
(CI). 

Total 
dis- 
solved 
solids. 

Chattahoochee.. 

Vicksburg 

Oligocene  a 

Jackson 

7 

28 
46 

7 
16 
46 

25 

7 

25 
20 
25 

25 
20 
20 

20 

20 

i' 

4 

3 
2 
3 

3 

40 
40 
40 

40 
50 
40 

20 

10 

10 
5 
5 

6 
2 
6 

3 

2 

15 
10 
10 

10 
10 
15 

20 

10 

170 
140 
140 

150 
170 
170 

120 

45 

20* 

20 

10 
10 
15 

10 

5 

8 
5 
8 

5 
5 
8 

8 

5 

900 

100 

ISO 
900 

Claiborne 

Eocene5 

Ripley 

190 
900 

UO 

Arkosic  sands... 

78 

a  Includes  imdifferontiated  strata  of  the  Alum  Bluff.  Chattahoochee,  and  Vicksburg  formatioos. 
b  Includes  undifferentiated  strata  of  the  Jackson,  Hidway,  and  Wilcox  formatfons  and  the  f^^tfttm 
group. 
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Though  the  waters  from  the  Ripley,  Uke  those  from  later  forma- 
tions, differ  much  from  one  another  in  composition,  they  are  as  a  class 
noticeahly  lower  in  mineral  content  and  softer  than  waters  from 
Tertiary  rocks.  The  average  total  soUds  in  supplies  from  the  Ripley 
is  50  parts  per  miUion  less  than  that  in  suppUes  from  the  Vicksbiu^; 
the  content  of  calciimi  is  half  as  great;  and  there  is  almost  a  corre- 
sponding difference  in  bicarbonates.  For  industrial  uses,  therefore, 
waters  from  the  sand  beds  of  the  Ripley  are  generally  better  than 
those  from  later  formations.  Waters  from  typical  marine  beds  of 
the  Ripley  are  possibly  more  strongly  mineralized. 

The  waters  from  the  arkosic  sands  of  the  Lower  Cretaceous  are 
lowest  of  all  in  mineral  content,  as  may  be  expected  from  the  fact 
that  these  beds  contain  relatively  little  calcareous  material. 

The  presence  of  hydrogen  sulphide  gas  and  excessive  amoimts  of 
iron  has  been  reported  in  waters  from  all  formations  of  the  Coastal 
Plain.  The  gas  imparts  an  objectionable  odor  to  some  of  the  waters 
and  may  cause  corrosion  of  boilers  and  water  mains.  Iron  when 
present  in  amounts  exceeding  2  or  3  parts  per  miUion  is  likely  to  be 
perceptible  to  the  taste  and  to  cause  stains  on  fabrics  washed  in  the 
water. 

The  waters  in  the  limestones  and  other  calcareous  deposits  of  the 
Coastal  Plain  of  Georgia  are  much  alike  in  composition,  but  they 
differ  materially  from  the  waters  in  the  older,  harder,  and  more 
compact  limestones  of  other  parts  of  the  United  States.  This  is 
clearly  shown  in  Table  120,  in  which  the  average  composition  of  sup- 
plies from  the  Vicksburg  is  compared  with  that  of  suppUes  from  the 
'* Niagara''  limestone  of  southwestern  Ohio*  and  with  that  from 
limestones  yielding  fresh  water  in  north-central  Indiana.'  The 
Ordovician,  Silurian,  and  Devonian  limestones  from  which  fresh 
water  is  obtained  in  Indiana  are  compact,  massive,  and  generally 
fine  grained  and  dolomitic  in  many  places.  The  ''Niagara"  of 
southwestern  Ohio  is  a  massive  granular  to  compact  Silurian  lime- 
stone containing  a  rather  large  percentage  of  magnesium.  The 
Vicksburg  formation  is  softer,  coarser,  and  much  lower  in  magnesian 
content.  These  differences  are  reflected  in  the  composition  of  the 
waters  from  these  beds;  waters  from  the  Vicksburg  contain  only 
about  one-eighth  as  much  magnesiimi  as  calcium,  whereas  waters 
from  the  older  limestones  of  the  Central  States  contain  one-third  to 
one-half  as  much  magnesiimi  as  calciimi.  The  waters  from  the 
Vicksburg  are  much  lower  in  total  mineral  content  and  in  all  con- 
stituents except  silica,  which  though  exhibiting  local  differences 
seems  to  be  relatively  constant,  irrespective  of  the  range  of  other 

*  Dole,  R.  B.,  Chemical  character  of  the  waters  of  soathwestem  Ohio:  U.  8.  Geol.  Survey  Water-Supply 
P«P«r259,p.212,1912. 

'  Dole,  R.  B.,  Chemical  character  of  the  waters  of  nortb-oentral  Indiana:  U.  8.  OeoL  Surv^  Water- 
flnpply  Paper  264,  p.  261, 1910. 
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constituents.    The  relatirelj  small  content  of  snlphate  and  chlo- 
ride m  the  waters  of  the  \lckBbiirg  also  is  noteworthy. 

Table  120. — Comparimm  of  qualitjf  of  water  Jrowi  Vidaburg  foematitm  of  Gtoryia  wUk 
that  from  older  Hmistones  in  Ohio  and  Indiana. 

1  Mwlmt  tai  psrts  pvuflkw. 


Kam- 

1 

btrot 

cy. 

(Ca). 

(M«). 

6<Mthnii  1    ("^^ 

Bior- 

Sol- 

Cblo- 

Total 

analj- 

tm 

Sllln 

(SiOs). 

Iroa 

aadpo-  'boiMto 
taBtam    ndide 

booite 
ndkte 

pbato 
ndicto 

SOlTOl 

sTcr- 

(N»+K>. 

(COj). 

(HCO,). 

(8O4). 

ntth. 

A 

28 

20 

I 

40 

6 

10 

0 

140 

ao 

5 

190 

B 

20 

20 

.5 

80 

40 

20 

0 

a» 

80 

25 

4« 

C 

80 

IB 

1.8 

82 

31 

27 

0 

Ml 

70 

19 

«» 

D 

U 

4 
4 

1 ;     24 

0            IH 

0             20 

3 
9 

7 

5 
5 

7 

40 
40 
40 

12 
18 
17 

3 
6 

5 

E 

F 

A.  Average  of  analyses  of  water  from  the  Vicksbun  formatkn  of  Oeorcia. 

B.  Average  of  analyses  of  water  from  the  "Niagara*'  Umestone  of  aoatnwestem  Ohio. 

C.  Averace  of  analyses  of  water  fh>m  the  limestones  yieldhig  fresh  water  hi  nortb-oentral  Indima. 

D.  E,  ana  F.  Percentage  composition  of  anhydroos  residiies  compated  respectlTely  from  A,  B,  and  C. 

aUAUTY  IN  BBLATION  TO  OBOOBAFHIC  POSITION. 

Most  ground  waters  in  the  belt  of  counties  along  the  northwestern 
border  of  the  Coastal  Plain  are  low  in  mineral  content  and  soft, 
carrying  less  than  150  parts  per  million  of  dissolved  solids  and  less 
than  50  parts  of  hardening  constituents.  The  waters  of  many  deep 
wells  along  the  coast  in  Mcintosh,  Glynn,  and  Camden  counties  con- 
tain 50  to  120  parts  per  miUion  of  sulphate  and  200  to  400  parts  of 
dissolved  matter,  and  are  proportionately  much  harder  than  sup- 
plies elsewhere,  though  the  excessive  content  of  chlorine  that  might 
be  expected  is  not  present.  Throughout  the  rest  of  the  State 
spring  waters  are  not  uncommonly  lower  in  mineral  content  than  the 
well  waters,  which  range  in  general  from  150  to  300  parts  per  million 
in  total  solids  and  from  50  to  200  parts  in  total  hardness  and  com- 
monly contain  less  than  20  parts  per  million  of  sulphate  and  less 
than  10  parts  per  miUion  of  chlorine. 

BBLATION  OF  QUALITY  TO  DBPTH. 

It  has  been  stated  that  the  greater  the  depth  of  the  water-bearing 
strata  in  Georgia  the  greater  the  amount  of  mineral  matter  dissolved 
in  water  from  them.  In  some  senses  this  is  true.  Many  spring  waters 
of  the  State  contain  less  mineral  matter  than  waters  from  wells 
entering  deeper  strata  of  the  same  formation,  though  whether  the 
difference  of  mineral  content  is  essentially  a  factor  of  depth  or  is 
caused  by  differences  in  the  composition  and  texture  of  the  water- 
bearing beds  has  not  been  demonstrated.     It  is  also  true  that  many 
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wells  drawing  chiefly  from  the  Cretaceous  at  depths  of  200  to  600 
feet  yield  more  strongly  mineralized  waters  than  wells  entering  the 
Cretaceous  formations  where  they  are  not  overlain  by  Eocene  strata 
that  yield  strongly  calcareous  waters.  The  most  reasonable  explana- 
tions of  this  difference  are  that  the  waters  of  the  Cretaceous  in  the 
deeper  wells  are  mixed  with  waters  from  the  overlying  Eocene 
or  that  the  water-bearing  beds  become  more  strongly  calcareous 
toward  the  coast.  Aside  from  these  differences,  however,  there 
seems  to  be  no  basis  for  the  belief  that  mineral  content  of  water 
increases  with  depth  of  well  in  the  Coastal  Plain  of  Georgia.  The 
deeper  wells  at  some  places  yield  the  stronger  waters,  but  at  other 
places  the  reverse  is  true.  For  example,  the  water  of  a  well  264  feet 
deep  at  Fort  Qaines  contains  238  parts  per  million  of  dissolved  matter 
and  has  a  hardness  of  25  parts,  and  the  water  of  another  well  650  feet 
deep  at  the  same  place  in  the  same  formation  contains  248  parts  of 
dissolved  matter  and  has  a  hardness  of  23  parts.  The  slight  difference 
of  mineral  content  is  insignificant.  Two  710-foot  wells  entering  the 
Ripley  at  Albany  furnish  supplies  containing  160  and  193  parts  per 
million  of  dissolved  matter.  Three  analyses  of  water  from  different 
levels  (all  reported  to  be  in  the  Vicksburg  formation)  in  the  same  well 
in  Lowndes  Coimty  afford  an  excellent  illustration  of  the  irregular 
differences  in  mineral  content;  the  total  mineral  contents  of  waters 
from  the  360-foot,  460-foot,  and  515-foot  horizons  are,  respectively, 
150, 138,  and  149  parts;  and  the  corresponding  hardnesses  are  107,  90, 
and  105  parts.  Throughout  the  Coastal  Plain  local  differences  in 
the  character  and  structure  of  the  water-bearing  beds  or  in  the 
rate  of  diffusion  from  overlying  beds  cause  local  differences  in  the 
composition  of  the  groimd  waters,  but  these  differences  conform  to 
no  general  rule.  As  a  matter  of  fact  waters  from  the  same  depth  in 
the  same  formation  and  in  the  same  county  may  be  essentially  alike 
or  noticeably  different,  and  waters  from  different  depths  in  a  given 
formation  may  or  may  not  differ  in  composition. 

ECONOMIC  VALUE  OF  THE  WATERS. 

The  siuface  waters  are  lower  in  mineral  content  than  most  of  the 
ground  waters  and  consequently  are  better  for  industrial  use.  After 
the  heavy  loads  of  silt  have  been  removed  the  river  waters  are 
excellent  for  general  industrial  use,  being  soft,  usually  only  slightly 
colored,  and  low  in  scale-forming  and  foaming  constituents.  Proper 
filtration  of  them  furnishes  water  low  in  mineral  content,  generally 
low  in  iron,  soft,  and  otherwise  satisfactory  for  municipal  supplies. 

The  ground  waters  from  Cretaceous  strata  are  fairly  low  in  nnneral 
content,  are  usually  soft,  and  are  entirely  acceptable  for  domestic 
use  unless  they  contain  too  much  iron. 
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Tbe  waters  from  lmt«r  formmMiaos  aie  ralrhnn  carbonate  wateis 
of  moderatelj  nmieral  oontent,  rather  hard,  hot  most  of  them  not 
too  hard  for  domestie  use.  A  imrnher  of  thorn  are  low  in  solphjttes, 
chlmdes,  and  alkaHeR^  and  consequently  can  be  softened  for  bofler 
use  at  relaUTclT  little  expense.  Preheatcn  woold  remove  a  great 
part  of  the  scale-f oromig  material,  and  none  of  the  wateis  analyzed 
is  too  hi^  in  mineral  ccmtent  to  be  amenable  to  treatment  in  a  cM- 
water  softening  {dant.  Many  soppfies  horn  Tertiary  rocks  aie 
reported  to  be  ^'soli^mroas" — that  is,  to  contain  some  hydrogen 
sulphide — and  such  soppfies  might  came  ccxrosion  of  water  mains, 
flush  tanks,  and  Imlers.  Has  gas,  howerer,  is  readily  removed  ix 
oxidized  by  aeraticMi,  and  probably  the  iron  in  many  of  the  wateis 
coold  be  similarly  rranoved* 
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PREFACE. 


By  Alfred  H.  Brooks. 


The  following  report  presents  the  results  of  six  years  of  observa- 
tions on  water  supply  of  the  Yukon-Tanana  region.  Unfortunately 
the  records  are  very  unequally  distributed,  both  geographically  and 
as  to  length  of  observations.  Records  of  nm-off  have  been  obtained 
for  six  years  at  Fairbanks,  for  five  years  in  the  Birch  Creek  district, 
for  three  years  in  the  Fortymile  district,  and  for  shorter  periods  in 
other  districts.  Moreover,  although  this  report  throws  light  on  the 
water  supply  of  the  entire  Yukon-Tanana  region,  yet  large  areas  in 
this  region  have  not  been  visited  by  the  engineers  who  have  carried 
on  this  investigation.  It  is  believed,  however,  that  the  data  pre- 
sented make  it  possible  to  estimate  the  run-oflf  of  streams  which 
have  not  been  gaged  and  will  serve  as  a  valuable  guide  to  the 
hydraulic  engineer  who  is  seeking  a  supply  of  water.  It  need  hardly 
be  added  that  such  use  of  the  report  will  not  take  the  place  of  the 
careful  measiurement  of  water  supply  that  must  precede  any  exten- 
sive installations.  Such  use,  however,  should  make  this  report  of 
great  value  to  the  placer-mining  industry  of  the  region. 

Mr.  Ellsworth  and  his  associates  deserve  great  credit  for  the  results 
here  achieved.  Much  of  the  work  was  carried  on  under  great  diffi- 
culties because  of  the  unsettled  condition  of  the  region.  The  engi- 
neers have  for  the  most  part  worked  alone.  Their  investigations 
outside  of  the  established  mining  camps  have  involved  journeys 
which  have  put  their  physical  endurance  to  severe  tests  and  have 
involved  considerable  hardship. 

In  view  of  the  demands  for  surveys  in  other  parts  of  Alaska  it  is 
necessary  for  the  present  to  discontinue  stream  gaging  in  the  Yukon- 
Tanana  region.  For  this  reason  this  summary  report  has  been  pre- 
pared in  the  hope  that  it  will  meet  the  more  pressing  demands  for 
information  about  the  water  supply.  It  is  hoped  that  before  long 
money  wiU  be  available  to  resume  the  work  in  some  parts,  at  least, 
of  the  Yukon-Tanana  region,  for  it  is  believed  that  at  least  10  years' 
observations  should  be  obtained  in  every  district  where  extensive  use 
of  water  supply  is  likely  to  be  made. 
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SURFACE  WATER  SUPPLY  OF  THE  YUKON-TANANA 
REGION,  ALASKA,  1907  TO  1912. 


By  C.  E.  Ellsworth  and  R.  W.  Davenpobt. 


INTRODUCTION. 
SCOPE  OF  INVESTIOATION. 

A  study  of  the  surface  water  supply  of  the  Yukon-Tanana  region 
was  begun  in  1907  and  was  continued  each  season  till  the  end  of  that 
of  1912.  The  essential  part  of  the  information  thus  obtained  has  been 
made  available  for  general  distribution  as  soon  as  practicable  after 
the  close  of  each  field  season  through  the  medium  of  the  annual  report 
on  the  mineral  resources  of  Alaska.  A  detailed  report  of  the  work 
of  1907  and  1908  was  also  published  as  Water-Supply  Paper  228. 
Now  that  water-supply  studies  are  to  be  discontinued  indefinitely  in 
this  region  it  is  desirable  that  all  the  data  accumulated  shall  be 
brought  together  in  one  volume,  with  such  additions  and  revisions 
as  seem  proper  in  the  light  of  more  complete  knowledge. 

The  points  at  which  gaging  stations  have  been  maintained  were 
determined  laigely  by  the  location  at  which  gage  observers  were 
available.  Many  streams  on  which  records  of  daily  discharge  were 
highly  desirable  were  so  isolated  as  to  be  beyond  reach  with  the  small 
allotments  available.  Further,  many  stations  could  not  be  located 
at  the  most  desirable  ]>oints  for  obtaining  accurate  results  or  even 
with  reference  to  the  places  at  which  information  was  most  likely  to 
be  requested.  The  duration  of  the  records  (one  year  to  six  years)  is 
insufficient  to  show  the  extreme  limits  of  flow  that  should  be  expected. 
Notwithstanding  all  this,  however,  it  is  believed  that  the  records,  if 
used  with  proper  care  and  with  due  allowance  for  accuracy,  duration, 
and  location,  will  satisfy  most  of  the  needs  of  miners.  It  should 
be  emphasized  that  before  any  extensive  development  is  undertaken 
on  any  stream  these  records  should  be  supplemented  by  a  more 
detailed  study  of  the  particular  water  supply. 
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DIVISION  OF  WOBK  AND  ACKNOWLBDOXBNTS. 

The  hydrometric  surveys,  the  results  of  which  are  published  in  this 
rei>ort,  were  carried  on  under  the  appropriation  for  the  investigation 
of  the  mineral  resources  of  Alaska  by  engineers  detailed  for  this 
purpose  from  the  water-resources  branch  of  the  United  States  Geo- 
logical Survey.  The  work  has  been  under  the  general  supervision  of 
Alfred  H.  Brooks,  geologist  in  charge  of  Alaskan  work. 

The  first  work  of  this  nature  to  be  undertaken  ia  the  Yukon-Tanana 
region  was  begun  in  the  Fairbanks  district  in  Jime,  1907,  by  C.  C. 
Covert,  who  established  a  few  regular  gaging  stations  and  made  a 
general  reconnaissance  of  that  district  until  September  23  of  that 
year. 

During  the  season  of  1908  work  was  continued  by  C.  C.  Covert  and 
C.  E.  Ellsworth.  In  March,  1908,  Mr.  Covert  went  to  the  Fairbanks 
district  to  gather  data  on  the  spring  nm-oflP  from  the  melting  snow, 
and  later  in  the  season  he  extended  Uie  work  to  the  Rampart  and  Hot 
Springs  districts.  In  June  Mr.  Ellsworth  and  Mr.  Covert  met  at 
circle  and  made  a  reconnaissance  trip  across  country  to  Fairbanks 
and  established  a  few  regular  gaging  stations  in  the  Birch  Creek 
basin.  On  August  1  Mr.  EUlsworth  went  to  the  Rampart  and  Hot 
Springs  districts,  where  he  continued  the  work  until  September  22. 
Mr.  Covert  and  the  rest  of  the  party  remained  in  the  Fairbanks  district 
until  the  end  of  August,  when  they  started  back  to  Circle,  arriving 
there  September  15.  Much  credit  for  the  amount  of  data  obtained 
and  the  extended  territory  which  the  party  was  able  to  cover  is  due 
to  Geoige  Neuner,  jr.,  field  assistant,  who  made  many  of  the  measure- 
ments, and  to  C.  E.  Anderson,  who  acted  as  cook  and  packer. 

The  work  of  1909  was  carried  on  by  Mr.  Ellsworth  from  April  1  to 
September  12.  As  many  of  the  old  stations  as  possible  were  con- 
tinued and  a  few  new  ones  were  established.  Two  trips  were  made 
up  Tanana  River  as  far  as  McCarty's,  in  addition  to  the  work  in  the 
Fairbanks,  Rampart,  Hot  Springs,  and  Circle  districts. 

On  April  1,  1910,  Mr.  Ellsworth  and  G.  L.  Parker  arrived  at  Fair- 
banks and  commenced  field  work  in  that  district.  Early  in  June, 
after  having  commenced  the  investigation  in  the  Fairbanks  and  Circle 
districts,  Mr.  Ellsworth  proceeded  to  Eagle  and  studied  the  water 
supply  in  the  Fortymile,  Eagle,  and  Seventynule  districts  until  the 
later  part  of  September.  Mr.  Parker  continued  work  in  the  Fair- 
banks, Circle,  and  Salchaket  districts  for  the  remainder  of  the  season. 
In  view  of  the  needs  and  possibilities  of  the  several  districts,  the  slow 
means  of  transportation,  and  the  scanty  funds  available,  it  was 
decided  to  discontinue  the  work  in  the  Rampart  and  Hot  Springs 
districts. 
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In  1911  the  work  was  carried  on  by  Mr.  Ellsworth  and  E.  A.  Porter, 
who  arrived  at  Eagle  in  the  middle  of  April  and  spent  most  of  the 
time  imtil  May  27  in  installing  a  gage  and  determining  the  flow  of 
Yukon  River,  in  establishing  several  minor  stations,  and  in  making 
general  plans  for  the  season.  Mr.  Ellsworth  then  went  to  Circle  and 
continued  the  field  work  until  August  22.  Mr.  Porter  continued 
field  work  in  the  Fortymile,  Eagle,  and  Seventymile  districts  until 
about  the  middle  of  September. 

The  investigations  of  1912  covered  about  the  same  areas  as  in  1911. 
Mr.  Ellsworth  and  R.  W.  Davenport  arrived  at  Eagle  May  19  and 
conmiienced  field  work  which  ended  about  the  middle  of  September. 
Mr.  Ellsworth  contiaued  the  investigations  in  the  Fdurbanks  and 
Circle  districts,  and  Mr.  Davenport  took  up  similar  work  in  the 
Fortymile,  Eagle,  and  Seventymile  areas. 

J.  C.  Hoyt,  engineer  in  charge  of  surface  water  supply  investiga- 
tions, has  given  valuable  advice  regarding  general  plans  for  field 
work  and  the  preparation  of  reports. 

For  gage  readings  and  assistance  in  making  discharge  measure- 
ments in  the  Little  Chena  River  basin  special  credit  is  due  to  Sherman 
White  in  1907  and  1908  and  to  T.  J.  Shaw  in  1910. 

It  would  be  almost  impossible  to  give  individual  credit  to  all  who 
assisted  in  the  work.  The  most  hospitable  treatment  and  kindly  aid 
have  been  extended  at  all  times  by  residents  of  this  region  to  members 
of  the  Survey.  Individual  credit  for  assistance  in  obtaining  gage 
readings  and  discharge  measurements  is  given  in  connection  with  the 
published  data. 

Particular  acknowledgment  is  due  to  the  following  persons  who 
through  cooperation  or  definite  assistance  contributed  directly  toward 
the  prosecution  of  the  work:  Mr.  John  Zug,  superintendent  of  the 
Alaska  Road  Commission;  Mr.  C.  W.  McConaughy,  chief  engineer  of 
the  Chatanika  Ditch  Co. ;  Mr.  Falcon  Joslin,  president  of  the  Tanana 
Valley  Railroad  Co.;  Mr.  Herman  Wobber,  Fairbanks  Creek;  Mr. 
Martin  Harris,  Chena  Lumber  &  Light  Co.,  Chena;  Mr.  W.  H.  Par- 
sons, general  manager  of  the  Washington-Alaska  Bank;  Mr.  F.  G. 
Manley,  Baker  Hot  Springs;  Mr.  A.  V.  Thorns,  superintendent  of  the 
Manley  mines.  Baker  Hot  Springs;  Mr.  M.  E.  Koonce,  Rampart; 
employees  of  the  Northern  Commercial  Co.  and  the  Mammoth  Creek 
Mining  Co.,  Circle;  and  Louis  Greul,  Fairbanks. 

PUBLIOATIOKS. 

The  geology,  topography,  mining  industry,  and  general  features  of 
the  area  have  been  discussed  at  length  by  geologists  and  others 
detailed  from  the  United  States  Geological  Survey.  The  following 
is  a  partial  list  of  the  reports  that  have  been  published.  Those 
marked  vdth  an  asterisk  (*)  are  out  of  stock  at  the  Survey  but  can 
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be  purchiised  from  the  superinteadent  of  documents  at  the  prices 
stated. 

Reports  of  an  expeditioii  to  the  Copper,  Tuiaiia,  and  Kojmkiik  riven  in  llie  Tern- 
Vary  of  Alaoka,  by  H.  T.  Allen,  1887, 172  m>  ' 

*Geology  of  the  Yukon  gold  district,  Alvka,  by  J.  £.  Spurr.  RIghtiynth  Annual 
Beport,  pt.  3, 1898,  pp.  87-392.    $2.15. 

A  reconnaiflsance  in  the  White  and  Tanana  river  baainB,  Alaska,  by  A.  H.  Brooks. 
Twentieth  Annual  Report,  pt.  7, 1900,  pp.  425-494. 

The  Mount  McKinley  region,  Alaska,  by  A.  H.  Brooks,  wi^  descriptions  of  the 
igneous  rocks  and  of  the  Bonnifield  and  ^mtashna  regions,  by  L.  IL  Pnndle.  Pto> 
fessional  Pkper  70, 1911. 

*The  geograi^y  and  geology  of  Alaska,  a  summary  <rf  eTisting  knowledge,  by  A.  H. 

'  Brooks,  with  a  section  on  climate  by  Cleveland  Abbe,  jr.,  and  a  topographic  map 

and  a  description  th^eof  by  R.  U.  Goode.    Ptofesaional  Pkper  45, 1906,  327  pp.    $1. 

*Methods  and  costs  of  gravel  and  placer  mining  in  Alaska,  by  C.  W.  Puringtoai. 
Bulletin  263, 1905,  362  pp.    35  cents. 

^Geographic  dictionary  of  Alaska,  by  Marcus  Baker;  second  editicm,  piepared 
by  James  McComdck.    Bulletin  299,  1906,  690  pp.    50  cents. 

Railway  routes  in  Alaska.    62d  Cong.,  3d  sees.,  H.  Doc.  No.  1346.' 

*The  coal  resources  of  the  Yukon,  Alaska,  by  A.  J.  Collier.  Bulletin  218,  1903, 
71  pp.    15  cents. 

*inie  gold  placers  of  the  Fortymile,  Birch  CredL,  and  Esdrbanks  regions,  by  L.  M. 
Pnndle.    Bulletin  251, 1905,  89  pp.    35  cents. 

Yukon  placer  fields,  by  L.  M.  Prindle.    Bulletin  284, 1906,  pp.  109-131. 

Reconnaissance  from  Circle  to  Fort  Hamlin,  by  R.  W.  Stone.  Bulletin  284, 1906, 
pp.  128-131. 

The  Yukon-Tanana  region,  Alaska;  description  of  the  Circle  quadrangle,  by  L.  M. 
Prindle.    Bulletin  295, 1906,  27  pp. 

The  Bonnifield  and  Kantishna  regions,  by  L.  M.  Prindle.  Bulletin  314, 1907,  |^. 
205-226. 

♦The  Circle  precinct,  by  A.  H.  Brooks.    Bulletin  314, 1907,  pp.  187-204.    30  cents. 

*The  Yukon-Tanana  region,  Alaska;  description  of  the  Fairbanks  and  Rampart 
quadrangles,  by  L.  M.  Prindle,  F.  L.  Hess,  and  C.  C.  Covert.  Bulletin  337,  1906, 
102  pp.    25  cents. 

♦Occurrence  of  gold  in  the  Yukon-Tanana  region,  by  L.  M.  Prindle.    Bulletin  345, 

1908,  pp.  179-186.    45  cents. 

♦The  Fortymile  gold-placer  district,  by  L.  M.  Prindle.    Bulletin  345,  1908,  pp. 
187-197.    45  cents. 
♦The  Fairbanks  gold-placer  region,  by  L.  M.  Prindle  and  F.  J.  Katz.    BuUetin  379, 

1909,  pp.  181-200.    50  cents. 

♦Water  supply  of  the  Yukon-Tanana  region,  1907-8,  by  C.  C.  Covert  and  C.  E. 
Ellsworth .    Bulletin  379, 1909,  pp.  201-228.    50  cents. 

♦Gold  placers  of  the  Ruby  Creek  district,  by  A.  G.  Maddren.  Bulletin  379, 1909, 
pp.  229-233.    50  cents. 

♦Placers  of  the  Gold  Hill  district,  by  A.  G.  Maddren.  Bulletin  379, 1909,  pp.  234- 
237.    50  cents. 

♦Gold  placers  of  the  Innoko  district,  by  A.  G.  Maddr^i.  Bulletin  379, 1909,  pp. 
238-266.    50  cents. 

The  Innoko  gold-placer  district,  Alaska,  with  accoimts  of  the  central  Kuskokwim 
Valley  and  the  Ruby  Creek  and  Gold  Hill  placers,  by  A.  G.  Maddren.  Bulletin 
410,  1910,  87  pp. 

1  Not  a  pabUcatiOD  of  tbe  U.  8.  OeoL  Sorrey. 
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Sketch  of  the  geology  of  the  noriheaBtem  part  of  the  Fuzbanks  quadrangle,  by 
L.  M.  Prindle.    BuUetin  442, 1910,  pp.  20^-209. 

The  auriferous  quartz  veiiiB  of  the  Fkirbanka  district,  by  L.  M.  Piindle.  Bulletin 
442, 1910,  pp.  210-229. 

Placer  mining  in  the  Yukon-Tanana  region,  by  C.  E.  Ellsworth.  Bulletin  442, 
1910,  pp.  230-246. 

Occurrence  of  wolframite  and  casaiterite  in  the  gold  placers  of  Deadwood  Creek, 
Birch  Creek  district,  by  B.  L.  Johnson.    Bulletin  442, 1910,  pp.  240-250. 

Water  supply  of  the  Yukon-Tanana  region,  1909,  by  C.  E.  Ellsworth.  Bulletin  442, 
1910,  pp.  251-283. 

The  Koyukuk-Chandalar  gold  region,  by  A.  G.  Maddien.  Bulletin  442, 1910,  pp. 
284-315. 

Placer  mining  in  the  Yukon-Tanana  region,  by  C.  E.  Ellsworth  and  G.  L.  Parker. 
BuUetin  480, 1911,  p.  172. 

Water  supply  of  the  Yukon-Tanana  region,  1910,  by  C.  E.  Ellsworth  and  G.  L. 
Parker.    Bulletin  480, 1911,  p.  217. 

Mineral  resources  of  the  Bonnifield  region,  by  S.  R.  Capps.  Bulletin  480,  1911, 
p.  235. 

Gold  placer  mining  developments  in  the  Innoko-Iditarod  region,  by  A.  G.  Maddren. 
Bulletin  480, 1911,  p.  270. 

The  Bonnifield  region,  Alaska,  by  S.  R.  Capps;  including  geologic  and  toxx)graphic 
reconnaissance  maps.    Bulletin  501, 1912, 162  pp. 

*Placer  mining  in  the  Fortymile  and  Seventymile  river  districts,  by  E.  A.  Porter. 
Bulletin  520, 1912,  pp.  211-218.    50  cents. 

*Water  supply  of  the  Fortymile,  Seventymile,  and  Eagle  districts,  by  E.  A.  Porter. 
Bulletin  520, 1912,  pp.  219-239.    50  cents. 

*Placer  mining  in  the  Fairbanks  and  Circle  districts,  by  C .  E .  Ellsworth .  Bulletin 
520, 1912,  pp.  240-245.    50  cents. 

*Water  supply  of  the  Fairbanks,  Salchaket,  and  Circle  districts,  by  C.  E.  Ellsworth. 
Bulletin  520, 1912,  pp.  246-270.    50  cents. 

*The  Rampart  and  Hot  Springs  regions,  by  H.  M.  Eakin.  Bulletin  520, 1912,  pp. 
271-286.    50  cents. 

•The  Ruby  placer  district,  by  A.  G.  Maddren.  Bulletin  520,  1912,  pp.  287-296. 
50  cents. 

•Gold  placers  between  Woodchopper  and  Fourth  of  July  creeks,  upper  Yukon 
River,  Alaska,  by  L.  M.  Prindle  and  J.  B.  Mertie,  jr.  Bulletin  520, 1912,  pp.  201-210. 
50  cents. 

A  geologic  reconnaissance  of  the  Fairbanks  quadrangle,  Alaska,  by  L.  M.  Prindle, 
with  a  detailed  description  of  the  Fairbanks  district  by  L.  M.  Prindle  and  F.  J. 
Katz  and  an  account  of  lode  mining  near  Fairbanks  by  P.  S.  Smith.  Bulletin  525, 
1913,220  pp. 

The  Koynkuk-Chandalar  region,  Alaska,  by  A.  G.  Maddren.  Bulletin  532, 1913, 
119  pp. 

A  geologic  reconnaissance  of  a  part  of  the  Rampart  quadrangle,  Alaska,  by  H.  M. 
Eakin.    BuUetin  535, 1913,  38  pp. 

A  geologic  reconnaissance  of  the  Circle  quadrangle,  Alaska,  by  L.  M.  Prindle. 
Bulletin  538, 1913,  82  pp. 

The  Yukon-Tanana  region  south  of  latitude  66®  (except  a  small 
triangular  area  north  of  the  Fortymile  quadrangle),  embracing  an 
area  of  over  40,000  square  miles,  has  been  entirely  covered  by  topo- 
graphic surveys  on  a  scale  of  1 :  250,000  (approximately  4  miles  to  the 
inch)  with  200-foot  contour  intervals.     (See  fig.  1.)     The  Fortymile 
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quadrangle  was  surveyed  in  1898  and  the  remaining  areas  dur 
1903  to  1910.  An  area  of  about  500  square  miles,  covering  the  m 
important  part  of  the  Fairbanks  mining  district,  was  topograpbica 
surveyed  on  a  scale  of  1 :  62,500  with  25-foot  contour  intervals 
1907.  The  following  is  a  list  of  published  maps  covering  this  a 
adjacent  areas: 

Fortymile  quadrangle;  No.  640;  scale,  1:250,000;  by  E.  0.  Barnard.     Price 
cents  a  copy  or  $6  a  hundred. 

Fairbanks  quadrangle;  No.  642;  scale,  1:250,000;  by  T.  G.Gerdine,  D.  C.  Witbe: 
spoon,  and  R.  B.  Oliver.    Price  50  cents  a  copy. 


200  Miles 
Figure  1.— Index  map  showing  location  of  quadrangles  in  Ynkon-Tanana  region. 

Rampart  quadrangle;  No.  643;  scale,  1:250,000;  by  D.  C.  Witherspoon  and  R.  B. 
Oliver.    Price  20  cents  a  copy  or  $12  a  hundred. 

Fairbanks  district;  No.  642A;  scale,  1:62,500;  by  T.  G.  Gerdine  and  R.  II.  Sargent 
Price  20  cents  a  copy  or  $12  a  hundred. 

Yukon-Tanana  region,  reconnaissance  map  of;  scale,  1:625,000;  by  T.  G.  G«rdine. 
Contained  in  Bulletin  251,  1905.    Not  published  separately. 

Fairbanks  and  Birch  Creek  districts,  reconnaissance  maps  of;  scale,  1:250,000;  by 
T.  G.  Gerdine.    Contained  in  Bulletin  251,  1905.    Not  published  separately. 

Circle  quadrangle,  Yukon-Tanana  region;  No.  641;  scale,  1:250,000;  by  D.  C.  With- 
erspoon.   Contained  in  Bulletin  295.     Price  50  cents  a  copy. 

Upper  Tanana  River  and  Ladue  Creek  region;  scale,  1:250,000;  by  D.  C.  Wither- 
spoon and  J.  W.  Bagley.     In  preparation. 

The  Bonnifield  region;  scale,  1:250,000;  by  J.  W.  Bagley,  D.  C.  Witherspoon,  and 
C.  E.  Giffin.    Contained  in  Bulletin  501;  not  published  separately. 
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0£NERAIi  FBATUKBS   OF  TUKON-TANANA  REGION. 

GEOOBAPHY.> 

The  Yukon-Tanana  region  comprises  the  part  of  east-central 
Alaska  bounded  by  Yukon  and  Tanana  rivers  and  the  international 
boundary  between  Canada  and  Alaska.  (See  PI.  I.)  It  covers  an 
area  of  over  40;000  square  miles  with  a  maximum  north  and  south 
extent  of  about  175  miles.  The  distance  from  the  boundary  to  the 
junction  of  the  two  rivers  is  nearly  300  miles. 

The  Yukon-Tanana  region  forms  part  of  the  central  plateau  prov- 
ince of  Alaska.  It  is  an  upland  which  may  be  termed  a  dissected 
plateau,  diversified  by  many  broad  valleys  and  their  smaller  tribu- 
taries and  characterized  by  broad  flat  interstream  areas,  above  which 
rise  numerous  rounded  domes  and  some  good-sized  mountain  masses. 
The  siuface  of  the  upland  maintains  remarkable  imiformity  of  alti- 
tude throughout  considerable  areas;  it  stands  at  an  altitude  of  3,000 
to  3,500  feet  in  the  eastern  part  of  the  region,  gradually  falls  off  west- 
ward to  the  vicinity  of  Fairbanks,  where  it  is  only  about  2,000  feet 
in  altitude,  and  rises  again  to  3,000  feet  near  the  Yukon  at  Rampart. 
In  many  parts  of  the  region  flat-topped  spurs  stand  below  the  general 
level. 

The  domes,  which  rise  above  the  general  level,  are  irregularly  dis- 
tributed and  attain  altitudes  of  4,000  to  5,000  feet.  Some  mountains 
with  well-defined  crest  lines  also  stand  4,000  to  5,000  feet  above  sea 
level;  among  them  are  the  Glacier  Mountains,  in  the  Fortymile 
region,  5,000  to  6,000  feet  high;  the  Crazy  Mountains,  near  Circle, 
3,000  to  3,600  feet  high;  the  White  Mountains,  in  the  Beaver  Creek 
drainage  basin,  3,000  to  4,000  feet  high;  and  the  Sawtooth  Mountains, 
near  Eampart,  nearly  5,000  feet  high.  The  domes  are  almost  entirely 
composed  of  stocks  of  igneous  rock  and  owe  their  present  prominence 
to  the  resistance  to  weathering  of  these  rocks.  Some  of  the  moun- 
tains are  made  up  of  igneous  rocks  and  some  of  closely  folded  sedi- 
ments, but  in  both  types  the  relief  is  due  to  the  greater  resistance  to 
erosion  of  their  constituent  rocks. 

GEOLOGY.' 

Two  dominant  structural  trends  of  Alaska,  one  southeast  and 
northwest  and  the  other  northeast  and  southwest,  intersect  the 
Yukon-Tanana  r^on  and  give  to  the  province  an  important  struc- 
tural position.  Numerous  individual  formations  also  possess  com- 
plicated structures.  The  field  has  been  one  of  sedimentation, 
dias trophism,  widespread  metamorphism,  abundant  intrusion,  and 
volcanic   action.     Its   position,   furthermore,   in   the  basin   of   the 

1  Prindle,  L.  H.,  K&tz,  F.  J.,  and  Smith,  P.  8.,  A  ge(dogical  recomuUssanoe  of  tbe  FairlK»ii]c9  quadranglo, 
etc.:  U.  S.  Oeol.  Survey  BuU.  525,  pp.  17-18, 1913. 
Udem,  pp.  30-32. 

42913»— W8P  342—16 2 


Digitized  by 


Google 


18        SUBFACB   WATER  SUPPLY   OP  YUKON-TANANA  REGION,   AT  ARTTA, 

Yukon,  one  of  the  great  drainage  systems  of  the  world,  has  subjected 
it  to  long-continued  and  intricate  fluviatile  modeling.  As  it  hes 
outside  the  widely  glaciated  r^on,  its  topography  is  due  almost 
exclusively  to  subaerial  denudation.  Finally,  its  bedrock  is  mantled 
with  imconsolidated  deposits,  which,  though  but  the  product  of  an 
episode  of  geologic  history,  are  nevertheless  of  great  importance 
with  reference  to  the  distribution  of  placer  gold. 

The  rocks  include  essentiaDy  two  great  groups,  one  of  metamorphic 
completely  folded  schists  of  pre-Ordovician  age,  and  another,  uncon- 
formable in  its  relation  to  the  schists,  made  up  of  folded  argillites, 
quartzite,  conglomerate,  sandstone,  altered  volcanic  rocks,  and  lime- 
stone ranging  in  age  from  Ordovician  to  Carboniferous.  Besides 
these  two  groups  some  areas  of  Lower  Cretaceous  quartzites  and 
slates  and  of  Eocene  friable  sandstones,  shales,  and  lignitic  coal  are 
found.  Igneous  rocks  are  represented  in  this  field  by  many  lai^ 
areas  of  granites  and  by  dikes  of  varied  composition.  The  uncon- 
solidated materials  of  the  province  are  primarily  the  alluvial  deposits 
of  the  valleys  and  the  terrace  deposits  of  gravel,  sand,  and  silt  which 
are  developed  along  Yukon  and  Tanana  rivers. 

The  mineral  resources  of  the  region  consist  of  placer  gold,  found 
in  the  Fairbanks,  Birch  Creek,  Fortymile,  Hot  Springs,  and  other 
districts,  and  of  auriferous  and  other  metalliferous  lodes  which  occur 
at  many  places  but  have  been  developed  only  in  the  Fairbanks  district. 
Most  of  the  developed  gold  deposits  occiu*  in  the  older  schistose  rocks 
and  in  areas  where  intrusive  rocks  are  abimdant.  Gold  has,  how- 
ever, been  found  in  other  associations.  About  $75,000,000  worth  of 
gold  has  been  mined  in  the  Yukon-Tanana  region.  Some  silver 
has  been  recovered  incidental  to  gold  mining,  and  antimony,  silver- 
ead,  and  tin  ores  have  been  found.  Lignitic  coal  is  widely  distributed 
n  the  region,  but  no  extensive  coal  fields  have  been  discovered. 

CLIMATE. 
GENERAL   FEATURES. 

Abbe,^  in  his  very  comprehensive  discussion  of  climate  in  Alaska, 
divides  Alaska  into  eight  climatic  provinces,  whose  pronounced  cli- 
matic differences  he  ascribes  to  moimtain  ranges,  the  Japan  ciu-rent, 
and  other  physical  features.  He  describes  the  interior  province  as 
comprising  the  central  plateau  region  between  the  Rocky  Mountain 
system  on  the  north  and  the  Pacific  Moimtain  system  on  the  south, 
thus  including  the  Yukon-Tanana  region  at  its  very  heart.  The 
meager  meteorologic  records  in  the  interior  prior  to  1903,  summa- 
rized by  Abbe,  have  been  materially  increased  since  that  date,  so  that 
more  definite  conclusions  regarding  the  climate  may  now  be  drawn. 

1  Abbe,  aeveland,  Jr.,  U.  8.  Oeol.  Survey  Prof.  Paper  45,  pp.  13»-£00, 1906. 
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TEMPERATURE. 

The  Yukon-Tanana  region  is  characterized  by  extreme  ranges  in 
temperature,  both  annual  and  monthly.  The  annual  range  is  shown 
by  the  records  to  vary  from  120°  to  164°.  The  greatest  extreme 
monthly  ranges  occur  in  January  and  February  and  frequently 
exceed  90°.  The  maximum  temperatures  reported  at  the  stations 
range  from  85°  to  96°  and  the  minimum  from  -50°  to  -76°.  The 
maximum,  minimum,  and  mean  monthly  temperatures  at  Eagle  from 
1905  to  1912  and  at  Fairbanks  from  1904  to  1912  are  shown  in  the 
following  tables: 

Monthly  temperature  at  Eagle^  1905  to  1912. 
MaTtmnm. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

An- 
nual. 

1906 

75 
84 
82 

88 
92 
80 

91 

82 

75 

63 

42 

38 

1906 

51 
40 

54 

64 

34  1 

1907 

36 

20 

1908 

80 
76 
78 
81 
77 

68 
67 
76 
79 
67 

50 
45 
48 
61 
58 

35 
22 

30 
39 
36 

25  ' 

1909 

0 
26 
10 

15 
28 
45 
44 

44 

52 
41 
51 

53 
55 
50 
59 

67 
78 
66 

78 

82 

87 
85 
80 

81 
91 

"*84* 

1910 

34  

1911 

35  1... 

1912 

36':::::: 

The  period.. 

36 

45 

52 

64 

84 

92 

91 

82 

79 

63 

42 

36 

92 

Iftwhti^iwi. 

1906 

1 

25 
23 
21 
23 
16 
17 
20 
16 

33 
39 
34 
31 
20 
24 
28 
24 

40 

29 

. 

-  8 

-  8 
-50 
-39 
-41 
-52 
-28 
-30 
-40 

1 

1906 

-11 
-42 
-50 
-27 
-50 
-.•>4 
-30 

11 
-32 
-20 

-20 

-17 

-38 

0 

—55  1 

1907 

-53 
-48 
-69 
-61 
-62 

-52 
-31 
-51 
-63 
-56 
-31 

31 
32 
33 
29 

"so* 

27 
27 
23 
20 
24 
20 

19 
2 
12 
11 
10 
12 

-15 
-21 

-  8 

-  2 
10 

-  2 

-34  ' 

19QS 

—52  , 

1909 

1910 

—53  

1911 

-47  ' 

1912 

—50  

The  period.. 

-69 

-63 

-54 

-38 

16 

2^1 

29 

20 

2 

-21 

-52 

-55 

-60 

Mean. 


1905 

1 

47.4 
58.2 
49.8 

56.8 

67.7. 

57.2. 

64.8 

60.6 

a. 

29.6 

14.4 

1906 

28.4 
4.6 

24.6 
3a4 

1907 

-  9.8 



-20.0 

1908 

52.3 
52.1 
50.6 
51.5 
50.6 

36.4 
38.0 
43.6 
42.2 
42.9 

is.  3' 

20.7,- 
26.2 
34.0 
28.2 

2.9 

-11.0 

1.2 

.4 

9.0 

-  2.1 

1909 

-40.2 
-13.1 
-31.3 

-18.4 

-15.8 

3.1 

8.8 

8.4 
6.6 
5.0 
16.4 

19.6 
23.4 
21.2 
32.2 

42.2 
44.4 
43.8 
47.7 

62.4 
55.8 
55.6. 
51.2 

59.9 
59.0 

"54.6 

1910 

— i9.6 

1911 

-  4.6 

1912 

-  7.4 

The  period.. 

-23.6 

-8.5 

11.6 

25.2 

47.6 

58.1 

59.6 

53.0 

41.0 

26.5 

2.8 

-8.4 

23.3 

Monthly  temperature  at  Fairbanks^  1904  to  1912. 
MftTlmnm. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

An- 
nual. 

1904 

62 
59 
70 
63 
64 
74 
78 
80 
64 

52 
53 
58 
42 
51 
49 
49 
67 
53 

28 
40 
37 
38 
46 
29 
25 
35 
29 

23 
33 
30 
20 
33 
43 
32 
28 

1905 

20 
13 
34 
32 
25 
28 
20 
20 

60 
58 
64 
55 
54 
56 
54 
60 

72 

81 
80 
74 
74 
76 
69 
76 

'"*84' 
79 

83 
77 
86 
82 
87 

79 
83 
82 
79 
82 
86 
84 
80 

82 

77 
84 
80 
65 
76 
85 
78 

1906 

21 

""38* 
14 
35 
43 
40 

46 
35 
36 
43 
44 
39 
47 

1907 

1906 

1909 

1910 

1911 

1912 



The  period.. 

34 

43 

47 

64 

81 

87 

86 

85 

80 

67 

46 

43 

87 
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MonUUff  temperature  at  Fairbanhy  1904  to  191t — Contiiiued. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

An. 
nuL 

ig04 

17 
18 
13 
20 
15 
11 
12 
22 
28 

-  7 

-  8 
2 

-16 
-21 
-10 
-15 
11 
-12 

-36 
-25 
-50 
-41 
-30 
-54 
-30 
-34 
-29 

-47 
-47 
-46 
-36 
-48 
-42 
-58 
-45 

1905 

-48 
-06 
-58 

-51 
-54 
-55 
-02 
-42 

0 
-12 
-31 
-19 
-  8 
-14 
-32 

3 

24 
27 
26 
30 
26 
24 
26 
26 

...... 

37 
35 
35 
35 
31 
31 

30 
40 
38 
40 
42 
36 
36 
40 

29 
32 
36 
31 
19 
30 
28 
31 

1906 

-38 

'"-32 
-45 
-57 
-44 
-32 

-22 
-48 
-35 
-21 
-32 
-56 
-21 

1907 

1908 

1909 

1910 

1911 

1912 

The  period.. 

-05 

-57 

-50 

-32 

24 

31 

30 

19 

11 

-21 

-54 

-58 

-66 

Mean. 


1904. 
1905. 
1906. 
1907. 
1908. 
1909. 
1910. 
1911. 
1912. 


The  period. 


-17.0 
-36. 

-  3.3 
-11.3 
-26.2 
-19.6 
-23.8 

-  4.4 


-17.8 


a2 


2.7 

-ia5 

-11.7 
2.01 
9.2 


17. 
5. 
5.2 

ia2 

8.3 
2.5 
22.7 


1.4     ia3 


36.6 
25.5 
3a2 
26.0 
24  0 
22.3 
17.4 
38.2 


27.5 


47.2 
49.4 
49.8 
4S.6 
47.1 
48.8 
42.8 
51.6 


48w2 


60.4] 
57. 

58.; 
57.: 

57., 
57.: 
53.! 


52.0 

6a4 

59. 

50.9 

6a8 

61.2 

64.5 

60.9 


64. 7| 


61.4 


54.8 
55.6 
55.4 
54.3 
44.0 
54.1 
46.4 
55.2^ 


38. 
44.1 

42. 

37. 
4a 

45. 7| 
45.4; 
45.61 


28.0 
23.3 
31.2 
19.0 
21.8 
21.6 
24.2 
35.3 
26.6 


52.5     42.1     25.7 


-ia6-ia8 

12.6-13.4 
.0,-16.7 
2.6-  3.5 
7.0-    .4 

-  .81      4.6 

-  1.0'-12.8 

-  2.7|-  6.8 
1.9...    ^ 


1.0-  7.4 


2S.2 


The  long  intensely  cold  winters  of  the  interior  have  resulted  in 
great  depths  of  permanently  frozen  groimd,  some  alluvial  deposits 
having  been  reported  to  be  frozen  for  more  than  300  feet  below  the 
surface.  Favorable  conditions  with  respect  to  material  and  drainage 
have  governed  the  distribution  of  frozen  ground  to  some  extent, 
however,  and  considerable  areas  are  believed  to  be  imfrozen.  In  the 
short,  comparatively  cool  summers  the  depth  to  which  the  frozen 
ground  is  thawed  does  not  often  exceed  3  or  4  feet. 

In  the  winters  ice  3  to  6  feet  thick  usually  forms  on  the  larger  lakes 
and  streams.  Streams  like  the  Yukon,  which  have  an  appreciable 
current,  freeze  in  most  places  to  a  depth  of  3  to  4  feet.  At  some 
rapids,  however,  as  on  the  Yukon  a  short  distance  below  Dawson, 
Yukon  Territory,  and  on  other  streams,  the  water  never  freezes. 
Quiet  bodies  of  water  sometimes  freeze  to  a  depth  of  6  feet. 

On  the  smaller  streams  ice  formed  in  the  channel  frequently 
obstructs  the  water  underneath  and  causes  it  to  overflow  the  surface, 
where  it  freezes,  thickening  the  mass  greatly.  These  accumulations 
of  ice,  known  as  glaciers,  often  form  in  masses  so  great  that  they  are 
not  entirely  thawed  un£il  far  into  the  smmner.  In  many  places  they 
seriously  obstruct  mining,  and  in  others  they  favor  it  by  prolonging 
and  equalizing  the  stream  flow. 

The  freeze-up  of  the  navigable  streams  has  such  an  important 
economic  effect  upon  commerce  in  Alaska  that  it  has  resulted  in  the 
general  recognition  of  two  seasons — the  '^open,"  during  which  the 
Yukon  is  open  to  navigation,  and  the  **  closed,"  dining  which  the 
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Yukon  is  either  filled  with  floating  ice  or  is  frozen  over.  In  the 
following  tables  are  given  records  collected  by  agents  of  the  Northern 
Commercial  Co.  on  the  break-up  and  freeze-up  of  Alaskan  streams. 
The  dates  given  show  remarkable  imiformity  as  compared  with  those 
of  streams  in  more  southern  latitudes. 

In  April  and  early  in  May  the  sun  gradually  becomes  higher  and 
its  rays  warmer  imtil  the  accumulated  snow  and  ice  begin  to  melt. 
The  tributary  streams  slowly  increase  their  discharge  into  the  large 
streams,  raising  the  ice  sheet  until  it  can  no  longer  remain  intact  and 
breaks  away  from  the  shore.  This  parting  of  the  ice  from  the  shore, 
or  the  break-up,  indicates  that  the  open  season  is  at  hand  and  is  a 
momentous  event  for  the  people  of  the  interior.  Once  broken  up, 
the  ice  starts  on  its  way  to  the  sea,  attended  by  an  almost  unimagin- 
able spectacular  display  of  tremendous  forces.  From  bank  to  bank 
the  huge  moving  ice  cakes  grind  upon  each  other  with  an  awe-inspiring 
exhibition  of  resistless  force.  At  places  the  ice  pack  is  obstructed, 
but  sooner  or  later  it  forces  its  way  past  the  obstacles  and  moves  on, 
carrying  away  every  movable  thing  in  its  path.  When,  after  7  to  12 
days,  the  river  is  finaUy  free,  the  *'open  season''  has  commenced  and 
the  river  boats  may  venture  from  their  winter  quarters.  The  records 
show  that  on  the  Yukon  the  break-up  usually  occurs  about  May  12 
and  that  navigation  may  start  about  May  20. 

The  date  of  the  freeze-up  is  not  quite  so  imiform  as  that  of  the 
break-up,  but  it  usually  occiu^  near  the  last  of  October  or  the  first  of 
November.  The  ice  commences  running  in  the  river,  and  with  the 
increasing  cold  the  mass  grows  in  size  until  it  solidifies  in  a  com- 
plete sheet  and  becomes  anchored  to  the  shore.  Thereafter  the 
river  is  closed  to  navigation. 

Dates  o/break-^p  and  freeze-up  on  Yukon  RivcTy  xt$  tributaries,  and  St.  Michael  Bay. 

[Fumishdd  by  the  Northern  Commercial  Co.] 
Statloni  on  Tnkon  Rl?«r. 


Year. 


DawBon. 


Break- 
up. 


Freexe- 
up. 


Eagle. 


Break- 
up. 


Freeze- 
up. 


Cirde. 


Break- 
up. 


Freexe- 
up. 


1806.. 
1»7. 

180e. 
1900. 
1901. 
1902. 
190S. 
1904. 
1906. 
1906. 
1907. 
1906. 
1909. 
1910. 
1911. 
1912. 


May  17 

May  14 

May  6 

May  17 

May  8 

May  14 

May  11 

May  13 

May  17 

May  10 

May  11 

May  5 

May  7 

May  11 
...do... 

May  7 

May  9 


Nov.  13 
Nov.  8 
Nov.  5 
Oct.  23 
Nov.  2 
Nov.  12 
Nov.  4 
Nov.  9 
Nov.  6 
Oct.  10 
Nov.  7 
Nov.  2 
Oct.  28 
Nov.  11 
Nov.  4 
Nov.  8 
..do 


May  10 
May  16 
May  8 
May  12 
May  15 
May  14 
May  6 
May  9 
...do.... 
May  3 
May  7 
M^  10 

May  *"«' 
May    3 


Nov.  8 
Nov.  2 
Nov.  13 
Nov.  15 
Nov.  19 
Nov.  13 
Nov.  14 
Oct.  19 
Nov.  14 
Nov.  4 
Oct.  29 
Nov.  22 
Nov.  8 
Nov.  15 
Nov.  16 


May  22 

May  16 

...do... 

May 

May 

May 

May 

May 

May 

May 

May 

May 


Oct.  16 
Nov.  5 
Oct  21 
Nov.  3 
Oct.  23 
Nov.  8 
Oct.  18 
Oct.  23 
Oct.  2 
Oct.  29 
Nov.  2 
Oct   26 
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T*»r, 


JV/- 

iv/z 
iv« 

V4U 

V4\\ 


W   / 
A" 


StiT 
StlT 


--  'I'/ 


Mil 

J::xie 


11 


Jucre 


Ms7  7  N«r. 

Mat  3  Oct. 

Miy  8  Oct. 

May  1   

Adt.  3D  ,  Oct.    16 

\Ut  3  Oct.   20 

Msy  f  Oct.   10 

Msr  10   

Mfty  6  Saw.    4 


I 


Mey  » 

ItMT    » 

IfBy  27 
Msy  U 
Ifay  20 

^^..". 

..do.... 
May  14 
May  21 
M«y  9 
May  12 


.  Oct.  7 

Oct.  fl 

Oct.  6 

Oct.  4 

Oct.  6 

Oct.  18 

Oct  7 

,  Oct.  3 

Oct.  U 

,  Oct  » 


■t.  Hkteel  Bey. 


Yw, 


\hiv,  . 
tH77.. 

|M7« 
iMtt  . 

IHH'J 

1KH4 

\HN\ 
IHM7 
IHMM 
1»WU 
IMNI 

imii 

IWKI 


up. 

Fn^ete- 
up. 

Ymr 

Btcak. 

Frene- 
up. 

May  Z'>     Not. 
June    H  I  Nov. 

20 

6 
15 
1ft 

9 

6 

7 
25 
21 
10 

6  • 
13 

2 

18  ' 
1« 

11  ; 

14 

•1 

ISM 

June  23 
June  18 
June  25 
June  23 
June  13 
June  10 
June    8 
July    8 
June    6 
June  18 
June  20 
Hay  31 
June    7 
June    6 
June    8 
June  13 
June  16 
June  14 
June  19 

Nor.  1 

m9.'> 

Dec   7 

June  13     Nov. 

1*<96 

Nor.  21 

Juno  I.S     Nov. 

1H97 

Oct  % 

Juno    9     Nov. 

IHOS 

Oct  SI 

Juno  27 

Dec. 
Doc. 
Nov. 
Nov. 
Oct. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 

1899 

Nor.  7 

Juno  11 

1900 

Nor.  8 

June    0 

1901 

Nor.  3 

June    K 

1902 

Do. 

June  10 

1903 

Nor.  1 

Mfiy  30 
Juno    A 

1904 

Do. 

1905 

Nor.  4 

Juno  14 

1900 

Nor.  9 

Juno    H 

1907 

Oct  SI 

Juno  23 

1908 

Nor.  1 

Juno    0 

1909 

Nor.  4 

June    9 

1910 

Nor.  7 

June  11 

1911 

Nor.  16 

Juno  10 

1912 

Nor.  7 
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OEKBBAL  FBATUBB8.  28 

PRECIPITATION. 

Study  of  the  stream-flow  and  rainfall  data  of  the  Yukon-Tanana 
region  shows  that  they  have  an  exceptionally  direct  relationship. 
Therefore,  since  a  large  and  weU-equaUzed  water  supply  is  of  very 
great  econonaic  value  to  the  mining  industry  in  this  region,  the  quan- 
tity and  distribution  of  the  rainfall  has  great  significance,  and  any 
study  of  the  run-oflf  of  this  region  would  be  very  incomplete  without 
a  careful  consideration  of  the  precipitation. 

Precipitation  stations  which  have  been  established  for  longer  or 
shorter  periods  in  the  Yukon-Tanana  region,  Yukon  Territory,  and 
British  Columbia  are  listed  on  page  24,  with  their  latitudes,  longi- 
tudes, and  approximate  elevations.  The  stations  in  Alaska  have 
been  maintained  by  or  in  cooperation  with  the  Weather  Bureau,  and 
those  in  Canada  have  been  maintained  by  the  Canadian  meteoro- 
logic  service.  The  longest  record  in  the  Yukon-Tanana  region  has 
been  kept  at  Eagle,  where  observations  are  available  for  8  complete 
years  and  for  65  discontmuous  months.  Dawson  has  a  continuous 
record  for  11  years  and  7  months  and  Fort  Gibbon  a  very  broken 
record  which  includes  4  complete  years  and  91  discontinuous  months. 
The  lengths  of  the  different  records  decrease  from  those  above  men- 
tioned to  ones  extending  over  but  two  or  three  months. 

The  following  tables  show  the  daily  precipitation  at  Eagle  and 
Fairbanks  from  1906  to  1912.  They  also  show,  for  shorter  periods, 
the  precipitation  at  stations  which  are  closer  to  the  mining  regions 
and  whidi  it  is  believed  portray  conditions  in  these  localities  more 
accurately.  In  the  winter  records  where  snowfall  was  not  reduced 
to  melted  snow  by  the  observer,  the  equivalent  rainfall  has  usually 
been  assumed  as  one-tenth  of  the  snowfall. 

The  more  complete  records  show  that  precipitation  occurred  on 
120  to  140  days  in  the  year  and  that  over  half  of  it  fell  in  the 
summer.  The  raiUs  in  the  region,  however,  are  not  excessive,  and 
few  of  them  exceed  1  inch  in  a  24-hour  period;  in  fact,  they  are 
notable  for  being  but  slight  showeis  with  a  mere  trace  of  precipitation. 
Sometimes  these  showers  occur  almost  daily  and  yet  are  not  sufficient 
to  replenish  the  flow  of  the  steadily  falling  streams. 

During  the  winter  months  snow  ordinarily  accumulates  to  a 
depth  of  about  3  feet.  With  the  advent  of  the  warm  days  of  April 
and  May  it  melts,  usually  causing  high  stages  on  the  streams  in  the 
later  part  of  May.  On  the  northern  slopes  of  the  mountains,  where 
the  snow  is  protected  from  the  rays  of  the  low-hanging  sim,  it  remains 
ia  patches  until  far  into  the  summer. 

The  tables  give  the  monthly  precipitation,  in  inches,  at  all  stations 
maintained  in  the  Yukon-Tanana  region  from  1903  to  1912.  The 
same  data  are  given  for  stations  in  Yukon  Territory  from  1901  to  1912. 
The  scattered  records  prior  to  1903  have  been  compiled  by  Abbe. 
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24       SUBPACB  WATBB  SXH^LY  OP  YTJKON-TANANA  BEGION,  ALASKA. 

On  page  39  is  given  a  table  summarizing  the  mean  monthly  precipi- 
tation at  stations  in  the  Yukon-Tanana  r^on  and  Yukon  Territory 
where  records  have  continued  over  24  months.  The  table  also  shows 
the  length  of  the  record  and  the  mean  yearly  precipitation  for  each 
station.  The  average  mean  monthly  precipitation  at  seven  Weather 
Bureau  stations  in  the  Yukon-Tanana  r^on  and  the  fluctuation  of 
annual  rainfall  at  some  of  these  stations  are  shown  graphically  in 
figures  3  and  2  (pp.  41  and  40),  respectively. 

Predpitation  itatio7ts  in  Yukon-Tanana  region. 


Statkm. 


Index 
letter  on 
PI.  IV. 

Latitude. 

Ix>ngitade. 

A 

05    33 
65    50 
65    23 

64  05 

65  05 
64    55 
64    40 
64    45 
B5    27 

64  50 

66  17 

65  12 
64    5A 

64  07 

65  32 

64  30 

65  08 
65    30 
65    02 
63    24 

o           / 

145  49 

144  04 

146  16 
141    56 

147  26 
141    40 
141     19 

141  10 

145  2» 
147    44 

146  23 
152    00 
150    40 

142  20 
145    14 

142  10 

147  2S 
150    15 
147    26 

143  24 

B 

C 

D 

E 

F 

0 

II 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

n. :::::::: 

8 

T 

Appioxi- 

mate 

eleratioa 

above  s«A 

leveL« 


CentraL 

Circle 

Charity  Creek... 
Chicken  Creek.. 

Cleary 

Crooked  Creek . . 
Disooverv  Fork . 

Eagle 

Easle  Creek 

Fairbanks 

Faith  Creek 

Fort  Gibbon 

HotSprlnra 

Keehumstuk — 
Miller  House.... 

North  Fork 

Poker  Creek 

Rampart 

Summit  House.. 
Tanana  Crossing 


Put. 
950 
500 

2,900 
1.400 
1,000 
1,000 
1,500 

850 
2,600 

450 
1,400 

350 
2,000 
1,700 
1,400 
750 
35C 
2,300 
1,450 


a  The  elevations  are  estimated  from  the  available  topographic  maps,  which  are  based  on  a  datum  deter- 
mined by  barometer.  They  may  therefore  be  oonsiderobly  in  error  but  probably  show  the  relative 
eterations  of  stations  with  suflncient  accuracy. 

Precipitation  stations  in  Yukon  Territory  and  British  Columbia. 


Station. 


Approxi- 

Latitude. 

Longitude. 

OAte 

elevatkm. 

o 

* 

o 

/ 

Fed, 

50 

45 

133 

46 

2,300 

64 

05 

139 

28 

1  100 

60 

46 

135 

00 

2,150 

Atlin,  British  Columbia 

Dawson,  Yukon  Territory 

Whitehorse,  Yukon  Territory. 
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DaUy  predpUabion,  in  innhes^  at  EagU,  1906-191t, 


25 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1905. 
1 

a  10 

.12 
.02 

an 

0.08 

Tr. 
Tr. 
Tr. 

2 

a  01 

a 

a40 

ao7 

4 

.04 

5 

.03 

.04 

6 

.08 

Tr. 

7 

8 

aoi 

9 

.07 

.11 

10 

.00 

.78 

11 

.34 

.02 

12 

.02 

.12 

.02 
Tr. 

13 

Tr. 
.08 
.16 

1.10 

... 

14 

a  14 

.01 

15 

.02 

.40 

. 

Ifl 

.86 



.03 

17 

.20 

18 

W 

.16 

a27 

ao 

n 

.07 

.03 

22 

.02 

23 

.00 

.03 
.15 
.11 

.18 
.28 
.30 
.38 
.38 

24 

25 

.20 

26 

.14 

27 

.04 
.02 

.10 

0.07 

28 

1.00 

29 

.10 
.20 

ao 

.02 

81 

.06 



0 

.14 

2.19 

0 

.54 

.51 

2.54 

1.28 

.01 

1.71 

.57 

.07 

1907. 
1 

.46 

2 

.12 

a 

.28 

.20 

Tr. 

4 

'      * 

Tr. 

5 

.16 

.45 
.04 

.10 

6 

***.'d8* 

.10 

7 

.28 

.07 

8 

Tr. 
a07 

0 



Tr. 
.08 

.05 

to....:::::;:::: 

. 

11 

.12 

12 

.77 
.61 

.23 

.26 

13 

.10 
.10 

Tr. 
.24 

.10 

.24 

14 

.79 

15 

.16 

.80 

.08 

.13 

16 

17 ;;.' 

...... 

a25 

.11 
.05 
.06 
.70 

W 

.48 
.04 
.04 

.01 
.18 

.30 

19 :;;• 

Tr. 

20 

.16 

21 

.03 

Tr. 

22 

.26 

23 ::;•*:* 

.04 

24 



.18 

25 :::;'• 

26 

.18 

....... 

.08 
.05 

27 

28 

.06 

.08 

.06 

20 :; 

.05 

.04 
.04 

ao 

a :::"■ 

.02 

1.45 

.20 

0 

.25 

.40 

1.89 

1.48 

1.98 

1.45 

1.12 

.40 

.31 
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26       SURFACE  WATBB  SUPPLY  OP  YUKON-TANANA  BEGIOK, 
Daily  predpUation,  in  ineha,  at  EagU^  2906-2922 — Gontinaed. 


AT.AftKA. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtma. 

July. 

Ang. 

S^t. 

Oct 

Nov. 

Dec. 

1906. 
1 

0.15 

a  15 

2 

3 

.38 

4 

0.05 

6 

0.40 

.06 

6 

.18 

ai8 

7 

as 

8 

.45 

.05 

0 

10 

.21 

11 

.10 

.a 

12 

.45 

.20 

13 

.16 

14 

aoi 

15 

.17 

16 

0.10 

.05 

17 

.10 
.05 

0.09 
.06 

.16 

18 

.90 

.19 

19 

0.75 

20                  

.75 
.15 

21 

.40 

.10 

.08 

22              

23....! 

.80 

.03 

24                

. 

.12 

25 

J07 

a  10 

26 

.06 

27 

.30 

.53 
.00 

.20 

28      

0.25 

.05 
.60 

.22. 

29 

.03 

30      

31 

.03 

.12 

.25 

.75 

.10 

1.02 

2.16 

2.47 

1.02 

1.48 

.18 

.82 

1.09 

1909. 
1 

.14 
.04 

.05 
.05 
.10 

2:::::::::::::: 

3           

Tr. 

4 

.23 

Tr. 

.01 

6 

.12 

.08 

g 

7 



.24 

Tr. 

8 

g 

.34 

10 

.08 

.10 

.23 

.07 

.01 

11 

12 

.04 

.19 

.17 

.07 
.03 
.02 
Tr. 

.09 

13 

.07 
Tr. 
.06 

.06 

14 

.11 

.06 

.06 

.05 
.02 

.03 

.(A 

15 

1.00 

16 

.06 

.M 

17 

18 

19-. 

.07 

.47 

'".*ii* 

.06 
.12 

.21 
.04 
.05 

'•&'.' 

.06 

20 

.53 

21 

.08 
.08 

.09 

22 

.17 

.(B 

23 

....... 

24 

.27 

25 

Tr. 

Tr. 
.04 

26 

.06 

27 

.48 
.16 

28 

29 

.16 

30 

.16 

.01 

31 

.10 

.04 

.16 

.07 

.11 

.34 

.28 

2.35 

1.77 

.95 

.88 

.28 

.40 

.S 
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QENEBAL  FEATUBE8. 
Daily  predpUaHonj  in  inthes,  at  Eagle,  1906-191g — Continued. 


27 


Day. 

Jan. 

Feb. 

Ifor. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1910. 
1 

Tr. 

Tr. 
Tr. 
Tr. 

**6.*45* 

Tr. 
'Tr*.* 

0.13 
.96 
.04 
Tr. 
.05 

a2i 

.01 

Tr. 

2 

8  . 

ads 

Tr. 
Tr. 

Tr. 
Tr. 

Tr. 

0.24 

.08 

.05 

""Tt.* 

4 

.02 
Tr. 

.01 
Tr. 

0.04 

5 

Tr. 

aoi 

.33 

.04 

6  .. 

7 

8 

Tr. 

.04 

0.02 

1.24 

.33 

.04 

9 

ao4 

.01 

.10 
.14 

10 

Tr. 

Tr, 
.01 

.07 

.08 

11 

.01 

12. 

.78 

....... 

13 

.04 

Tr. 
Tr. 

.06 

Tr. 
.16 
.06 

.04 

ao5 

.06 

14 

.25 
.44 

Tr. 
.20 

.08 

Tr. 

15 

a06 
.07 

.05 

.13 
.20 

.07 

'"Tt** 
.05 
.13 

.16 
.20 
.03 
.13 

Tr. 

.44 

.02 
.22 
.04 
.03 

Tr. 

16 

.01 
.06 
Tr. 

.20 

.02 

17 

Tr. 

18. 



Tr. 

19 

Tr. 

ao 

.10 
.08 

Tr. 

.10 

21. 

Tr. 

.00 
.03 
.06 
Tr. 
Tr. 

.01 
.04 

Tr. 

.25 

Tr. 

.05 

22 

23 

aoi 

.08 

Tr. 
.07 
.14 

.03 
.06 
Tr. 

.02 
Tr. 

.04 

21 

Tr. 

.01 
.33 

.04 
Tr. 
Tr. 

.15 
Tr. 

Tr. 

25. 

26.. 

- 

Tr. 

.10 

27 

.27 

Tr. 

28 

.18 

'Tt'." 
Tr. 

.18 

Tr. 
Tr. 

Tr. 
Tr. 
Tr. 

29 

30 

.04 



.12 

81 

Tr. 



.83 

.01 

.53 

.26 

.28 

1.05 

2.28 

2.63 

2.98 

.60 

.25 

.30 

1911. 
1  . 

.13 
.04 
Tr. 
.01 
.04 

.03 

.06 

.18 

Tr. 

Tr. 

2.... 

.24 

3 

.30 
.33 
.10 

Tr. 
.01 
Tr. 
Tr. 
.06 

"".oi' 

.06 
.07 

.06 

Tr. 

.01 
.03 
Tr. 

.08 

.05 

4.... 

.03 
Tr. 

Tr. 
.01 
Tr. 

Tr. 

5.. 

"Tr** 

.44 

.04 

Tr. 

6.. 

Tr. 

7 

8... 

.06 

9 

.17 

.34 
.06 

**"."63* 
.04 

.00 
.32 

10... 

Tr. 

.03 

Tr. 
Tr. 

.32 

.24 
.01 
.14 
.02 
.30 

.10 
.33 
Tr. 

.04 

.40 
.32 

U...  . 

Tr. 

.05 

12 

.04 

13... 

.19 

.05 

14 

Tr. 



.06 

15 

Tr. 

.07 

16 

Tr. 

Tr. 
.03 
.04 
.02 
.01 

.06 

17 ;.;;*' 

... 

.06 
Tr. 
.07 
Tr. 

.02 

Tr. 

18 

Tr. 
.66 
.07 

.03 
.06 

19 

Tr. 

20. 

.05 

.11 

21 

.08 

22 *;*'*" 

Tr. 

.02 
Tr. 
Tr. 
Tr. 

.01 

a.... 

.07 
.03 

.06 
.10 
.03 

.08 
Tr. 
.06 
.01 
.02 



.04 

24 *;*" 



Tr. 

25 :. 

Tr. 

.04 
Tr. 

26 

.02 

27 

Tr. 

.03 
Tr. 

.58 
.02 

28 

.01 

.08 
.02 

29 

.06 
Tr. 

Tr. 

.86 
.48 

80 

81 ;.;■ 

.53 

.27 

.39 

.97 

2.87 

1.26 

2.65 

1.21 

.13 

.29 

.80 
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28        SUBFACE  WATER  SUPPLY  OF  TTJKOK-^AKAKA  BBQIONy  ALASKA. 


tntndb^s,  at 

EagU,  1906-191  t—Caatmued 

Day. 

Jan. 

Fab. 

ICar. 

Apr. 

luy. 

July. 

Aoc 

Stpt. 

Oct. 

Not. 

Dm. 

1912. 
1          

Tr. 

ao6 

.44 

.06 

**d.*i6* 

ao6 

*  6.08* 

ao6 

2 



oJii 

3 

i 

Tr. 

Tr. 

Tr. 
.12 

Tr. 

4 

.03 

Tr. 
.06 

.02 

Tr. 



'.'.'.'.'.V. 

.06 

5.: :....::: :.... 

0.01 

Tr. 

0.06 
.06 
.04 

Tr. 

.0^ 

.13   

.98  -      .08 

.M 

6 

.m 

7 ***! 

.06 
.06 
.13 

.13 

8    ::::::;::             r   : 

9 1 

6.01 

Tr. 

.14 

:S 

\ 

w           j;:* : 

.14 
.44 

.17 
.04 

.21 

.92 
.07 

11 : i:::::: 

.01 

**.'0B* 
.00 
Tr. 
.43 

.06 

' 

12 > 

.02 

.47 

13 

14 1     ..... 

.15 
Tr. 

Tr. 

.10 
.04 

.06 
.10 
.05 

Tt. 

16 1 

16...., 

• 

.00 
.04 
.05 
.07 
.01 

.00 

::::::: 

.(K 

17 

.13 
.04 
.00 
.35 

.65 

Tr. 
Tr. 
.06 

.03 

Tl 

IS 1 

.14 

.04 
.30 

.01 
.06 
.12 
.02 

19 1      .  . 

20 1  "- 

.11 

21 

.9 

22 

Tr. 

Tr. 
.04 
.04 
.22 

Tr. 

0.12 
.12 
Tr. 

.U 

23 

.06 

24 

.10 
.03 

Tr. 

.01 

25 

.00 

.01 
.06 
.08 

.01 

26 

.35 
Tr. 

.OS 

27 

'.'.'.'.'.'.', 

Tr. 
.08 
.18 

Tr. 
.02 

.04 

.01 

28 

.09 

20 

.01 
.02 

S:::::::::::::':::::: 

Tr. 

Tl 

31 1 

Tr. 



.06 



.29 

.11 

Tr. 

.43 

2.00 

2.92 

X48 

.76 

1.66 

.« 

LIO 

DaUy  precipitation,  in  incheB,  at  Fairbanks^  1906-191 1, 


Dty. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

Jtily. 

Aug. 

Sept 

Oct. 

Nov.  !  Dec. 

1906. 
1 

aoi 

1 

2 

Tr. 

aio 

Tr. 

au 

ao3 

■*Tr** 
Tr. 
Tr. 

Tr. 
Tr. 

Tr.  1 

8 

aao 

.02 
Tr. 

.OS 

4 

aos 

ao6 

.03 
Tr. 

.13 
.05 

'".'22' 

.06 
.10 
.10 

.04 
.01 

***.*6i* 

5 

6 



7 

Tr. 

a88 

.01 
.06 
.06 

8 

.10 

Tr. 

0 

Tr. 

0.04 

10 

.10 

11 

.10 



.12 

12 

.02 
.01 
.10 
.03 

.00 

13 

.10 
.15 

.03 
.15 

.08 

14 

.10 
.76 

.20 

"".'6' 

.09 
.47 



15 

... 

16 

.03 

'*.*i3* 

.01 

' 

17 

.25 
.03 

18 

.03 

19 

a  15 

.05 

aa) 

20 

.06 

21 

.05 

Tr. 

.02 
.13 
.01 

.05 
.20 

22 

.03 

.05 

23 

.06 

24 

.04 
.08 

.29 

25 

ao8 

Tr. 
Tr. 
Tr. 
Tr. 
.05 
Tr. 

.06 

7S 

.62 
.16 
.31 
.43 
.04 
.13 

.40 
.05 

.« 

27 

.05 

.08 

.» 

28 

.04 
.02 

Tr. 

29 

Tr. 

30 

.12 

.01 

.9 

81 

.06 

1.71 

.37 

.13 

.60 

.36 

.94 

2.82 

1.50 

.25 

.30 

.65 

LU 

Digitized  by 
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GENERAL  FEATUBE8.  29 

Daily  precipitation^  in  indies,  at  Fairhanke,  190&-191t — Continued. 


Day, 

Jan. 

F«b. 

ICtf. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dw. 

1907. 
1 

COS 
.22 
.16 
.35 
.35 

.04 

0.72 
.01 

0.02 

0.06 

2 

0.05 

3 

0.04 

.00 
.08 

1          

.04 
Tr. 

0.18 
.08 

Tr. 
Tr. 

.10 
.20 
.06 
.09 
.23 

.50 
.25 

0.06 

4. 

0.16 

.00 
.11 
.07 

.   Tr. 
.35 
.01 

Tr. 
.13 

.12 

$^            

Tr. 

7.      

Tr. 

g 

.36 
.75 



.01 

.18 
.00 
.06 

.23 
.71 

9             

.04 

0.15 

.25 

10 

.16 

.06 
Tr. 
Tr. 
Tr. 
.08 

.18 
.10 
.02 
Tr. 
Tr. 

Tr. 
Tr. 

.00 
.06 
Tr, 

.25 

11 

.20 

.17 
.40 
.17 
.05 
.30 

.10 

12 

.06 

13 

.06 

.05 

14 

Tr. 
.20 

.30 
.05 

.08 

15          

O.QB 

.01 

.10 
Tr. 
.00 
Tr. 

.14 

*".'6i' 

.00 

.22 
.27 

16 

17             

18 

.80 
.40 
.10 

.12 

1 

19 

.20 

.00 

20             

•  I.*  •  •  •  • 

Tr. 
.05 
Tr. 
.18 
.12 

Tr. 

.15 

.15 
.16 
.37 
.01 

21 

.00 

22       

.02 

23 

.20 
.05 
Tr. 

.06 

24 

.25 
.18 

.06 

25    

.20 

" 

25              

27 

1 

Tr. 
.23 
.30 

.12 

28 

1 

.30 
.47 

39 

1 

.13 
.01 

*".*i2* 

... 
.13 

.35 
.50 

ao : ' 

1      .... 

S::::::::::...: \ l::-— 

f 

I             1 

* 

3.30  1 1    2.42 

.03 

.35 

1.47 

1.51 

1.81 

3.58 

2.44 

.35 

.60 

1908. 
1 

1      i 

.18 
***Tr.* 

.12 
.01 

.11 
.20 
.02 

.21 
.09 
.63 
.12 
.03 

.01 
.02 

2                  .... 

.02 

3:::::::::::::::::::..:::::.: 

4 1 1 

.50 
.10 

1 

5 1 1 

.06 

.06 

6 1 ' 

.06 
.06 
.23 
.01 

*'.*i6' 

.02 

Tr. 

7:::::::;::::::  :::::-':::::.- 

.07 

Tr. 
Tr. 

"".'aki 

Tr. 
.06 

.11 

8 

j    0.06 

.20 

9 

.02 

11 

.02 
Tr, 

.18 
Tr. 
.13 
.02 
.15 

Tr. 

"  Tr." 
.03 

.16 

.05 

12 

13 

Tr. 

14 

Tr. 

Tr. 
Tr. 

.02 
Tr. 
.02 
.04 
.08 

.17 
.08 

15..               

.01 

Tr. 
Tr. 
.33 
.02 

16 

.04 



17 



"Vm 

.46 
.05 

.04 

18 

.06 
.12 

.03 

.04 
.01 

19 

.08 
.03 

.04 

20 

21 

.21 
Tr. 
.02 

.12 

22 

.22 

23 

Tr. 
Tr. 
.02 

Tr. 

.is' 

.03 

24 

.08 
.02 

.01 

.03 

' '.io' 

.03 

.20 
Tr. 

Tr. 
.06 

.03 
.01 

.03 

25 

26 

.02 
.01 
Tr. 
.01 

27 

Tr. 
.11 
Tr. 
Tr. 

*i 

28 

.04 

.01 
Tr. 

1 

29 

Tr. 
Tr. 



*".*62" 

30 

31 



_ 

.42 

.21 

1.10  1 

.11 ; 

.52 

.90 

.73 

.71 

L.SG 

.47 

.51 

.65 
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30       SURFACE  WATER  SUPPLY  OF  YUKON-TANANA  REGION,  ALASKA. 
Daily  precipitation^  in  inches,  at  Fairbanks,  /^6-/9i;?— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 
1 

Tr. 
"*Tr'.* 

0.20 
.10 

"TtV 

Tr 

2 

0.02 

0.12 

Tr. 
0.03 

0.06 

0.30 

3 

10 

4 

0.02 

....   1 

6 

Tr. 

1 

■' 

0 

.10 
.01 

1 

7 

0.65 
.01 

.14 
Tr. 

.29 
.12 
.01 

1 

8 



9 

.01 



10 

.01 

.01 
.16 



a 

0.32 
.25 

***.'67" 

.15 
Tr. 

.12 

!  ^- 

Tr. 

12 

.01 

00 

.15 
.04 
.20 

13 

.15 
.01 
.01 

i'*** 

U 

I 

0.10 
.10 

.20 

16., 

1 

.01 

t 

W 

.06 

1 

17 

1 

18 

.11 

Tr. 

19 

20 

.12 

21 

Tr. 

Tr. 

.03 

Tr. 
Tr. 

.50 

22 

Tr. 
.03 

1 

23 

.10 
.93 
.02 

.08 
.15 

.72 
.13 

Tr. 

24 

1 



25 

0.08 

1 

28 

.07 

.05 

.13 
.01 
.01 
.04 
.07 
.05 

Tr. 

Tr. 

27 

1 

28 

1 

.06 

29 

.09 
.06 

1 

30 

I 

31 

Tr. 

'"fjL" 

...;...! 

...    .    .1       .m. 

, 

.90 

.08  1   .05 

.66  1   .38  1  1.64 

1.00 

1.73  1   .39 

.75  1   .52 

.80 

1910. 
1 

1       1 ! 

.11 

1 

Tt. 

2 

1 i 

3 

.06 

Tr. 
.06 

4 

Tr  I 

5 

"'   i 

Tr. 

.38 
Tr. 

Tr. 

0 



Tr. 
Tr. 

Tr. 

.60 

7 

.22 

.01 



Tr. 

8 

9 

.............. 

Tr. 
1.45 

.05 

10 

11 

Tr. 

rr. 

12 

.U 

13 

Tr.  . 

Tr. 

.20 

14 

.10 
.18 

.............. 

.55 
.36 

.12 
.36 
.03 

Tr. 

16 

:"""" 

16 

Tr. 

Tr. 
Tr. 

*  " 

0.20 
.21 
.75 
.10 
.17 

Tr. 

1  Tr. 

17 

.............. 



18 

Tr. 



19 



.11 
Tr. 

.15 
Tr. 
Tr. 
.09 
Tr. 

20 

.01 

i 

Tr. 
.12 

Tr. 

21 

Tr. 
.45 
Tr. 
Tr. 

22 

.16 

:::::  "i 

! 

.16 

23 

Tr. 

Tr. 
.26 



.23 
.22 
.01 

Tr. 
Tr. 
Tr. 

24 



25 

28 

Tr. 

.60 

Tr. 
Tr. 
Tr. 

.06 

27... 

Tr. 

28...        1 

1 

.08 

29 :.::::::  1 

1 

':"""i 

30 

......T-'"--! 

.01  1 

... 

.11 

31 

I 

.27  1 

1 ' 



-  .  .   •  -  1 

.70 

.14  1   .02  1   .36  1   .39  1  2.16  | 

.46  1  1.69  1  1.91 

.66  1 

.58 

.75 
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OEKERAL  FEATUBE8. 
DaUy  preeipUation,  in  inches,  at  Fairbanks ,  1906-191$ — Gontinued. 


81 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May.    June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1911. 
1               ..  . 

Tr. 
0.40 

Tr. 

0.28 



0.51 
.05 

2 

0.50 

0.15 

3 

1.05 

Tr. 

0.19 

.05 

4 

.40 
.18 

J:        ,----,-  --- 

Tr. 

.20 

6 

Tr. 

1 

7 

.12 
.24 

0.15 
.09 

.03 

g 

1 

Tr. 

9.  .            

Tt.  1      Tr. 

0.06 

Tr. 
Tr. 

.02 
.10 

.06 

.00 

10 

.25 

.76 
.07 

.10 

11 

.40 

.08 

12. 

0.08 

.04 

13 

.20 

1  . 

.13 
.61 
.40 

.04 
.01 

.20 

14 

1 

.10 

.02 

15 

1 

.05 

16 

1 

.08 
Tr. 
.25 



.06 

17 

.10  1 

18.... 

Tr. 
Tr. 
Tr. 

Tr. 
Tr. 

Tr. 

» 

1 

20.... 

1 



.11 

21 

.08 

.06 

22 

.06 

23    . 

.12 



.23 
.12 
.12 

.11 
.02 
.09 
.07 

24 

1  '" 



.03 

25- 

.04 

26 

.30 

.03 
.17 

.01 
.02 
Tr. 
.02 
Tr. 

.02 

27 

Tr. 
.50 
Tr. 
Tr. 
Tr. 

.02 
.13 

28 

.35 

20 

Tr. 
.01 

»::::::::::::'::::::: 

a....            1 

', 

. .  .. 

1.50 

.62 

.06 

:  1.55 

2.16 

2.30 

1.60  1      .22 

.49         1.23 

1912. 
1.  .. 

•     j 

0.S 
.15 
.05 

.12 
.14 
.07 
.10 
.01 

Tr. 

2 

.05 



3 

.07 

.06 
.11 

4 

Tr. 

5.... 

.05 
.05 

..*     -1« 

6 

.03 
.06 
.06 
.22 

.02 

1 

7 

Tr. 



8 



9 

.03 

Tr. 

10....::::.:::::::::::: 

.30 
.01 



1 

11 

- 

.02 

"".W 

.02 

1 

12 

.01 

.05 

1 

13 



.04 
.20 

14 

.03 

Tr. 

15 

.13 

.20 
.03 
.09 
.43 

Tr.  1 

16 

.66 

.01 
.19 
.07 
.06 
.24 

.02 
.01 

".'oi' 

.07 
.02 

Tr. 
Tr. 
.01 

*Tr:" 

.08 
Tr. 
.02 
.08 
Tr. 

.15 

.16 
.09 
.05 
.02 
.13 

Tr. 

.12 

.08 

i 
Tr.  1 

17 

.09   

18 

19 

.05 

.10 
.05 

30 

• 

21 

.02 

22 .. :: 

.03 
.02 

.17 
.32 
.22 

.01 

.84 
.15 

.06 

1 

23 

24 :.. 



.03 



25 

.     .. 

26 

.09 

27 

Tr. 

.15 

28 ::" 

.50 

29 

Tr. 
Tr. 
Tr. 

.26 

» :::' 

.08 

31 

.12 







.10 

.10 

.95 

1.22 

3.15 

.96 

.82 

1.16  1      .54 

1 

.24  1 

1 
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32         8UBFACE  WATER  SUPPLY  OP  TXTKOK-TAKAKA  RBGIOJ^,  ALASKA. 
DaOf  preeifniaium,  in  indta,  at  Poter  Crtek,  1907-1909, 


D«y.       Aug.      Sipt.  '    Oct.    "  Vow. 

1 

Dec          D«y. 

Aug. 

flepL 

Oct. 

Nov. 

D«. 

t'*".: 

1907. 

16 

17 

am 

.01 
.07 

a  10 

1- •^- 

0.1S 



.30      18 

.20      19 

4      0.10          Tr. 

0.OB 

.... 


'.'46' 

.13 
.27 
.15 

ai3 

5 r 

9.06   ... 

Tr.  .   20 

6 1     ao5 

7      .     .         .M 

.30   ... 

a 

.13 
.02 
.13 
.04 
.15 



m 

in 

22 

n 

2« 

2S 

aos 

8 J 08 

.06 

9             I        .33  '        .01 

.17 

.10  .... 
! 

10    '        1          n&  )        Tr 

90 

11 

.63 

.88 

.20 

.10  ■--. 

.«i 

.10 

1_ 

B 

:       1 

12 

7 

' 

.04 

13 

.18 

R 

.02 
.15 

"'.ao' 

,20 

.15 

14 

............. 





20 

ao« 

15 

70 

Tr.  '... 

a 

D 

1 

1 

::';"*:!::::'": i  : . ... 

i. 

1.40 

3.70 

1.70 

.« 

LW 

D«7. 

Feb. 

Mar. 

Apr. 

M^y. 

Jane. 

July. 

AoR. 

Sept. 

Oct. 

Not. 

Dec 

1906. 
I 

0.01 
.03 

ao2 

ail 

.40 

a  10 

.12 

a40 

.32 
.30 
.02 

2 

3 

6.02 
.OR 
.33 

.01 
.12 

4 

A 

Tr. 

Tr. 

6 

.10 
.16 

.n 

'"".oi* 

Tr. 
.04 

7 

ao8 

8 

6.38 

9 

.03 
.04 

Tr. 
.02 
.08 

1 

10 

.08 
.13 

.n 

.06 
.23 

.     1 

11 

.04 
.05 
.06 

.08 
.12 
.06 

**'a^" 

.04 

12 

.U 

18 

Tr. 

14 

TTr. 
.30 

.07 
.07 
.01 

.04 

15 

Tir. 

1« 

.12 

Tr. 
.16 
1.00 
.05 

17 

.47 

.02 
.05 

"".32* 

.28 

m 

Tr. 

19 

.02 

20 

0.06 

.08 
.15 

':*; : 

Tr. 

21 

.02 
Tr. 
Tr. 

.12 

.03 

Tr. 
.08 
.06 

22 



23 

Tr. 
.04 
Tr. 

.09 

24 

Tr. 
.35 

Tr. 

25 

2« 

.12 
.80 
.34 

.04 

27 

.02 

28 

.10 
.18 
.06 
.04 

.18 

29 

Tr. 

30 

31 

.oe 



1.32 

.42 

.58 

1.80 

2.02 

.99 

2.46 

.75 

.35 

.61 
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OENBBAL  FEATTTKBS. 
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Daily  prtdpUation,  in  \nthe$,  < 

rt  Poker  Creel 

,  /907-i9a9— Continued, 

Day. 

Jan. 

Feb. 

Mar. 

Ai>r. 

May. 

Jnne. 

July. 

Auk. 

igo9. 
1 

Tr. 

Tr. 

a  18 

.06 

0.21 

2 

0.06 

.20 

3 

Tt. 

4 

Tr. 

5 

.28 

6 

Tr. 
.15 
.02 

"6.64' 

Tr. 
Tr. 
.24 
.08 
.10 

7 

0.20 

8 

.24 

9 

.60 

10 

.38 

.08 

.03 

11 

0.21 

.27 

.00 

12 

.10 

Tr. 
.22 

13 

14 

.17 

15 

.10 
.11 

18 

17 

0.02 
Tr. 

18 

.24 

.07 

19 

20 

.06 

21 

Tr. 
Tr. 

.20 
.13 

22 

Tr. 
0.03 

28 

.63 

.76 

24 

.02 
.05 

Tr. 
.20 

.08 

.07 

25 

Tr. 
Tr. 

.04 

.06 
.25 

26 

.14 

27 

».:::::::::::;::::::::::::::::;: 

29 

tr. 
.12 

30 

31 

.06 

.68 

.00 

.03 

.42 

1.11 

1.22 

2.01 

2.01 

Daily  preeipitationy  in  incheSf 

at  Cleary,  Faith  Creek,  and  Summit  Roadhouse, 

1907. 

D9J. 

Cleary. 

Faith  Creek. 

Summit  Koad- 
house. 

June. 

July. 

Aug. 

Sept. 

July. 

Auif. 

July. 

Aug. 

1 

1.17 
.12 

0.49 
.19 

1.27 

2 

0.02 

.06 

3 

0.09 

4 

.09 

0.08 
.14 

*  '.04 

.20 
.03 

.11 
.15 
.15 
.10 
.02 

5 

6 

.04 
.22 

**".*46* 

.08 

0.30 
.06 

****.*66' 

.12 
.22 

.27 

7 

.30 
.09 

.12 
.11 
.22 

.14 
.14 

.07 

8 

.42 

» 

.11 

10 

.47 

.09 
.32 

11 

12 

.21 
.80 

13 

.03 
.06 

.28 

.11 
.01 
.35 

.01 

''.'67' 
.04 

'*'*.6i* 

14 

.30 
.05 

.24 
.03 
.24 
.13 

15 

.19 

.20 
.01 
.16 

.86 

16 

17 

.00 

W 

.06 

19 

20 

.15 

.13 

21 

.19 

22 

.10 
.11 
.09 
.13 

.52 
.23 

.13 

.04 

23 

.20 

24 

.27 

.23 

.15 
.36 

.03 

.22 
.15 

.02 

.13 

25 

.03 

26 

.12 
.07 

.31 

27 

a  01 
.41 
.42 

28 

.09 
.54 
.13 

'"".'i3* 

.26 

29 

.06 
.12 

.22 

.13 

30 

.39 

31 

a.  84 

2.55 

2.88 

3.82 

1.87 

3.00 

2.71 

3.2; 

42913* — W8P  342—16- 


a  June  26-30. 
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34         SURFACE  WATER  SUPPLY  OF  YUKON-TANANA  REGION,  ALASKA. 
Daily  predpitaHon,  in  indies,  ai  Charily  Creek,  1908, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

0.01 

0.20 

* '6*i8* 
.02 

0.03 
.10 
.01 

0.37 
.20 
.44 
.05 

2 

3                                                                           1 

Tr. 
Tr. 
.25 

.10 
.08 

4 1 

.17 

.29 
.40 
.28 

**Tr** 
.35 

.10 
.07 
.04 

aoB 

Tr. 

.03 
.02 

.01 

10 

Tr. 

Tr. 
.11 
.01 
.31 
.05 

.05 
Tr. 
.04 
Tr. 
Tr. 

.04 

.02 

.31 
.32 

11 

Tr. 

13 

.05 

13 

.05 

.OS 

14 

.08 
.27 

"   Tr** 

***Tt** 
.10 
.02 
.00 

.34 
.07 

.20 
.20 
.20 
.05 
.01 

.19 

15 

W 

.06 
.08 
.38 
.30 

.(A 

17 

18 

10 

.01 

20 

21 

22 

Tr. 

:J? 

23 



24 

25 

0.08 

28 

Tr. 
.28 
.15 
.15 

27 ^ 

.03 

.02 
.13 

.03 

**".*25' 
.03 

w::::::::  :::::::?::  :::::;::::::::::::::::: 

29 

30 

81 

a.  11 

.27 

L33 

2.80 

2.33 

X28 

.20 

a  33  inches  of  snow  on  ground  at  end  of  Aprfl. 
Daily  precipitation,  in  inches,  at  Miller  House,  1909, 1910,  and  1911. 


I>ay. 

1909 

1010 

19U 

Sept. 

Oct. 

Nov. 

Dec 

Juna 

July. 

Aug. 

Sept 

June. 

July. 

Aug. 

1 

0.63 

2 

0.10 

.ao 

0.04 

0.93 

8 

i 

4 

.48 

5 

0.50 

0.43 

5 

7 

8 

:": ::  ■ 

0.10 
.12 
.05 

9 

.06 

10 

11 

12 

0.20 

13 

14 



ao6 

15 

.60 

.10 

1ft... 

0.30 

.02 
.04 
.05 

17 



0.24 
.10 

18     . 

1.00 

19 

20 

.10 
.10 

.15 
.02 

21 

.23 
.15 

22 

.20 

»::::: 

.06 

S         ' 

25 

.15 

26 

.14 

27.... 

28 

.77 
.30 
.08 

.31 
.15 

20 

.20 

.44 

30  ... 

81 

".io 

.06 

.60 

.93 

.30 

.30 

1.94 

2.37 

.30 

L03 

L80 

1.41 

.18 
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GENERAL  FEATUBES. 
DaHy  predpitation,  in  incheSy  at  Chicken  Creek^  191 1-1 1. 


35 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D90. 

1011. 
1 

0.08 

2 

0.03 
.12 

0.05 

3 

0.15 
.05 

0.05 
.18 
.02 

4 

0.05 
.20 

.10 

5 

.15 
.15 

6 

.10 

7 

.05 

g 

.02 

9 

10 

.05 

.20 

0.05 

.30 
.25 

11 

.08 

12 

.08 

13 

.10 

14 

.25 

.08 
.03 

.05 

IS 

.18 

16 

17 

.17 

.05 

.10 

.05 

18 

19 



20 

.25 

21 

.08 

22 

23 

.07 

.05 

24 

.05 

25 

.10 

.05 
.17 
.05 

26 

.05 

.10 
.08 

27 

28 

.05 

.10 

29 

.10 

ao 

31 

.10 

.45 

1.08 

.68 

1.02 

.50 

a.  45 

0.80 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1912. 
1 

0.08 

0.15 
.15 

2 

0.15 

3 

.05 

4 



.10 

5 

6 

0.20 

.40 
.01 

7 

8 

.25 
.05 

9 

0.10 

.05 

................ 

0.20 

10 



0.05 

.20 
.90 

11 

12 

13 

.55 
.03 
.25 

.35 

.10 
.03 

14 

.i2 

15 

.10 

16 

17 

.30 

18 

:::::::::::::::: 

.02 

.10 

19 

.40 

20 

.06 

.10 

.20 
.20 
.15 
.10 

a 

.30 

.08 

22 

.18 

23 

21 ::..:,:::: 

.30 
.10 

.12 

.32 
.25 

.18 

25 

26 

.03 

27 

.22 
.30 

30 

.05 

.30 

31 

0.18 

«.80 

0 

0 

1.02 

Z38 

.68 

2.51 

1.40 

a  One-tenth  of  snowfttll. 
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36        BUBFACE  WATER  SUPPLY  OP  YUKON-TANANA  SEGION,  AT.Ag^TTA 
Daily  precipitation,  in  inches^  at  Crooked  Creek,  1911  and  191t. 


Day. 

1911 

1012 

July. 

Aug. 

Sept. 

May. 

June. 

July. 

Aug. 

8«pt. 

Oct. 

1 

0.13 
.03 

0.04 
.42 

*"6.*36' 

0.91 
.12 
.05 

"6.62' 
.13 

0.31 

2 

"6.64' 

0.06 

.03 

3;;;:::::::::::::::::::::::: 

4 

5 

.10 

.33 
.04 

0.02 

.08 

A 

.22 
1-20 

.01 

?::::;:::::::::::::::::::::: 

.13 

.14 
.14 

8 

.30 
.16 

.04 
.07 

0 1  

18 

10 

.20 

.25 
.33 

.12 

.91 
.02 

.38 

11 

.62 

.14 

12.::::::::::::::::::::::::::::::::- 

.68 

.04 
.14 

13 

.06 
.10 

.16 
.03 
.60 

.06 
.20 
.12 
.02 

.04 

.16 
.22 

14.:::::::::::::::::::::::::: 

16 

.15 

.02 
.05 

16 ' 

17 • 

.10 

.26 
.06 
.18 

.06 
.47 
.03 

18 • 

.16 
.01 
.05 

.03 

19 • 

20 1 

21 

.84 
.05 

.10 
.03 
.03 
.20 
.10 

.36 

1.30 

"".'75' 
.05 

.20 
.03 

22 

23 

24 

.09 
.03 

.44 

.10 

25 

.... 

28 

"  '.'62' 

.38 
.06 
.03 

.33 

27 

.40 

28 

.03 
.60 

.02 
.02 
.11 

20 

.10 

30 

.19 



31 

2.62 

2.18 

1.30 

.93 

2.25 

4.37 

4.73 

.75 

•.93 

«  Oct.  1-10. 
Daily  precipitation^  in  inches,  at  Discovery  Fork,  1911  and  1912. 


Day. 

1911 

1912 

May. 

June. 

July. 

Aug. 

Sept 

May. 

June. 

July. 

Aug. 

1 

0.10 

Tr. 
0.37 

**'6.'25' 

0.S 

2 

3 

Tr. 
0.19 
Tr. 

Tr. 

Tr. 

■  4 

.06 
Tr. 

Tr. 

6 : 

.06 

6 

0.07 

.40 

7 

.01 
.19 
.26 

.17 
.16 
.04 

.85 

8 

Tr. 

.10 

9 

Tr. 
.10 

.10 
.18 

10 

.12 

0.70 

0.38 

.30 
.03 

.08 

11 

Tr. 
.17 

Tr. 
.16 

.95 

12 

"".'67' 
.14 

Tr. 
.16 
Tr. 
.30 

.16 
.16 
.10 
Tr. 

.04 

13 

Tr. 

14 

Tr. 
.37 

Tr. 
.12 

.12 
.04 
.06 
Tr. 
.15 

.43 

15 

1 

16 

17 

18 

0.08 
.60 
.03 

Tr. 
Tr. 

.M 

19 

Tr. 
Tr. 

.47 

20 

Tr. 

21 

.22 
Tr. 
Tr. 
.33 

.05 

22 

Tr. 

Tr. 

23 

Tr. 
.67 

.23 
Tr. 
.07 

Tr. 
.12 
.02 

.08 

24 

Tr. 

25 

26 i 

.56 
.24 

'"'-' 

.23 

27 

.27 
.19 

Tr. 

28 

.32 
.04 

'"'Tt': 

.05 
Tr. 
.25 
.25 

20 

.17 

1.16 

.47 

30 

.41 

31 



0  2.41 

1.24 

2.36 

2.23 

1.16 

.63 

1.81 

2.32 

147 

a  May  17-31. 
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OENEBAL  FEATUBBS. 


37 


Monthly  precipitation,  in  inches^  at  stations  in  Yukon-Tanana  region,  1903-1912. 

[Bainfall  or  melted  snow  is  given  in  the  first  line;  snowfoli  in  the  second  line.    Melted  snow  as  a  rule  is 
taken  as  one-tenth  of  the  snowlkll.] 


CentnL. 
Do.. 


Cirele.. 
Do. 


Do.. 
Do., 


Charity  Creek. 
Chicken  Creek 

Do 

Cleary 

Crooked  Creek 

Do 

Discovery  Fork 

Do 

Eagle* 

Do 

Do 


Do. 
Do. 


Do. 


Do 

Do 

Do 

Eaele  Creek.. 
Fairbanks.... 


Do.. 
Do. 
Do. 
Do. 


Do 

Do 

Do 

Do 

Faith  Creek.. 
Fort  Gibbon. 

Do 

Do 


Do. 
Do.. 
Do.. 

Do.. 

Do.. 
Do.. 
Do.. 


Hot  Springs.. 

Do 

Kechomstak. 
Do 

Do 


Do., 
Do.. 
Do.. 


1«» 

0.66 
6.1 
1.04 
10.0 

0.06 

1.0 

.42 

4.0 

0.05 
1.4 
2.67 
4.0 

0.47 

4.7 

.93 

8.0 

0.86 
2.0 
.57 
1.6 

4.91 

4.82 

1.86 

0.52 

0.70 
7.0 

0.80 
8.0 

0.36 
4.0 

15.05 
34.2 

1907 

2.21 

1.40 

1906 
1907 
1906 
1909 

.75 
9.5 

.63 
8.2 
1.11 
11.2 

1.02 
8.5 
1.23 
9.2 
.44 
4.6 

.67 
7.8 

.25 
2.5 

.47 
5.2 

.28 
3.25 

.76 
6.8 

.17 
1.0 

.15 

.29 

1.36 

2.79 

1.78 

1.45 
8.0 

.76 
3.0 

.11 

.29 

.20 

.87 

1.08 

2.21 

.40 
3.0 

.75 
8.5 

10.60 
51.2 

.60 

2.24 

3.26 

1.02 

1908{ 
1911 

.27 

1.33 

2.80 

2.33 

2.28 

.20 

3.0 

.50 



.45 

2.38 

.84 

1.08 
.68 
2.65 
2.62 
4.37 
2.36 
2.32 
2.40 
1.52 
2.54 

.68 
2.51 
2.88 
2.18 
4.73 
2.23 
2.47 

.97 
2.72 
1,28 

1.02 
1.40 
3.82 
1.30 
.75 
1.15 

.45 

.80 

1912 

.18 

.80 

0 

0 

1.02 

1907 

1911 

1912 

.93 
2.41 

.53 
1.38 

.33 

.64 

2.25 
1.24 
1.81 

.57 
1.96 

.51 

a.  93 

1911 



1912 

0 
.12 

i9nn 

.58 

.81 

.54 

2.97 

3.38 

.01 

190ft 

2.96 
1.71 

.46 
1.12 
13.0 

.18 
6.0 

.28 
11.7 

.69 

.13 
1.66 

.93 
.51 

8.5 
.40 

4.0 
.82 

7.0 
.70 

3.0 
.25 
.29 
.24 

.68 

.07 

1.0 

.31 

1906/ 

'i.46' 
2.0 

.12 
3.0 

.16 
2.0 

.83 

.27 

.14 
1.0 

.20 
2.0 

.26 
2.6 

.07 
1.0 

.01 

.24 

.29 

2.10 
11.0 

0 

0 
.75 

7.5 
.11 

1.0 
.53 
.39 
.11 

.00 

1907{ 

.25 
.15 
.10 

1.0 
.34 

2.0 
.25 
.97 
Tr. 

.40 
.55 
1.02 

1.80 

1.48 

1.96 

1.45 

10.93 

1906{ 

2.16 

2.47 

1.08 

1.48 

1.09 
11.0 
.23 

11.46 
38.0 

1909{ 

1910 
1911 
1912 
1908 

.28 

2.36 

1.77 

.96 

.88 
6.1 
2.08 
1.21 

.76 

7.82 

.28 

2.87 

.43 

1.06 
1.26 
2.00 

2.28 
2.36 
2.52 

2.63 
2.66 
2.48 
2.99 

.30 

.80 

1.10 

12.08 
13.44 

1904 

1.10 
1.20 
12.0 

.66 
6.5 

.35 
3.5 

.51 

2.00 
.60 

5.1 

1.15 
11.5 
.59 

5.9 
.66 

8.1 
.80 
.76 

1.23 

190& 

.02 

9.1 

1.71 

17.6 

3.30 

33.0 

.42 
4.2 

.90 

.70 
1.60 

.10 

.60 

6.0 
.37 

3.7 
.86 

8.6 
.21 

2.0 
.08 
.14 
.80 
.10 

.06 
.5 
.13 
3.3 
2.42 
24.2 
1.10 
11.0 
.05 
.02 
.06 
.96 

.20 

2.0 
.50 

1.0 
.03 
.3 
.11 
.8 
.66 
.36 

'6'*" 

2.63 

.86 

1906 

.36 

.94 

2.82 

1.60 

.26 

.30 

.6 

2.44 

24.4 

.47 

10.80 
44.1 

1907 

.35 

1.47 

1.51 

1.81 

3.68 

18.71 
99.9 

1908 

.52 

.96 

.73 

.71 

1.53 

7.92 
26.2 

1909 
1910 
1911 
1912 

.38 
.39 
.12 
1.22 

1.64 
2.16 

lis* 

1.90 
.46 
2.16 
.96 
1.87 
1.76 
1.96 
4.90 

1.73 
1.69 
2.30 
.82 
3.00 

's.'so' 

3.02 

.39 
1.91 
1.60 
1.16 
2.97 
.48 
.35 
.59 

.75 
.66 
.22 
.54 

.52 
.58 
.29 
.24 

9.80 
9.83 

1907 

1903 
1904 
1906 

1906 

.37 
.08 
.37 
.66 

6.0 

1.26 

12.6 

.23 

4.0 
.06 
.6 

1.23 
.94 
.08 

.73 
.55 
.47 
.20 
2.0 

6.0 

.10 

.6 

.08 
1.63 

.66 

1.14 
.35 
Tr. 
.30 

3.0 
.53 

6.0 

.90 

17.0 

.87 

".'60* 

.38 

1.16 

.23 
.09 
.32 
Tr. 

.16 

.22 

.84 

1.00 

.38 
.33 
1.50 

.22 
.39 
.50 

6.50 
c5.0 

1.22 

12.0 

.45 

6.0 
.49 

4.8 
.38 
.44 
.87 
.44 

4.4 

.33 

.07 
1.10 

.99 
9.9 

.03 
1.5 

.08 

".'46' 
4.6 

"'ih' 

.08 
1.10 
11.0 

Tr. 
.70 
.18 
.27 
2.7 
.31 

"8*88 
13.79 

1907 

0 

0 

0 

0 
.30 

2.2 
.28 
.77 
.02 

.30 

2.58 

2.31 

2.32 
4.0 
1.60 
2.25 
.90 

1906 

1.16 

.96 

1.13 

.60 
6.5 

.80 
8.0 

.59 

".'36' 
2.26 
22.6 

1909 

1.61 

.77 

1.49 

2.27 

9.60 
20.6 

1910 
1911 
1912 

.60 
1.63 
1.18 

.57 

.27 

2.06 

1.79 
1.41 
1.59 
1.76 

2.26 
2.19 
3.24 
3.19 

.74 
1.53 
1.15 

.25 

'12*44 

1909 

1010 

1.64 
16.4 

.03 
.3 

.60 
6.0 

.20 
2.0 

.34 
3.4 
1.80 

.20 
1.69 

.76 

«Q.16 

1.32 

1904 

.83 
1.58 
1.61 

2.23 

.40 

3.25 

.64 
1.48 
2.51 

.64 

2.16 

.61 

.30 
1.18 

.31 
4.3 

.72 
9.0 

.03 

.36 

.29 

.5 

.40 

4.0 
.90 

9.0 

.23 

.20 

.20 

3.0 

1906 

.90 
.36 

4.0 
.12 

2.0 

0 

0 

0 

0 

.10 

.06 

.6 

.20 
3.0 
0 
0 

.30 

.5 

.06 

.06 
1.0 

.27 
4.0 

.41 
6.0 

.10 
1.0 

.40 

.27 

5.0 

Tr. 

".*46' 

4.0 

.20 

9.01 
11.11 
18.3 

1907{ 

1.30 
12.0 
1.78 

2.03 
'i.77' 

1.60 
*2.*36* 

2.14 
*2.'22* 

.49 
2.0 
1.36 

.20 
2.0 

0 
0 

3.66 

3.39 

a  Oct  1-10.       »  Records  at  Fort  Egbert  to  June,  1909.        c  Oct.  7-^1.       d  July  16-31. 
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38        SUBFACB  WATEB  SUPPLY  OF  TITKOK-TANAKA  BEQIOK,  AT.ARKA, 

Monthly  predpUation,  in  intke*,  at  $tation$  in  Yukon-Tanana  region,  190S-191$— 

Continued. 


SUtkm. 

Y-r. 

Jan. 

Feb. 

ICar.  <  Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dec.!  ^ 

MfllfirHooM.. 

1910 
1911 
1905 

iv»l 

1907{ 
190S( 
1907{ 

^«^ 

1909{ 
1906 
]90fr 

1907 

1911 
1913 

1907 

1904 
1906 
1906 

X96 

1.26 

.60 
4.0 
1.03 

.98 
8.0 

.30 
3.0 

.30  1 

3.0    ! 

Do 

.20 

1.94 
.80 

2.37 
1.41 

.30 
.18 
1.91 
1.01 

.  J 

Do 

North  Fork... 



1.86 
.73 

**.'42" 
3.2 
1.40 

13.0 

.50 
.55 

4.5 
.20 

3.0 

.30 
.38 
4.5 

Do 

.70 
7.0 

.60 
15.6 

.50 
5.0 

.50 
5.0 

.28 
3.0 

.10 
1.0 

.27 
3.0 

.80 
8.0 
Tr. 

1.96 

2.74 

2.60 

12.59 
33.2 

Do 

1.34 
4.0 

1.92 

1.57 

3.19 

2.0 
5.0 

Do 

Tr. 

Poker  Creek... 

1.40 

3.70 

1.70 

34.0 

.75 

6.0 

.26 
3.3 

.35 
4.4 

1.07 
6.8 
.61 
13.6 

Do 

"*68' 
8.8 

i.32 
10.5 
.09 
2.0 

".08* 
.5 

.42 
5.0 

.42 
8.0 

.58 



1.80 

2.08 

.99 

2.45 
4.5 

Do 

1.11 
2.5 

1.22 

2.01 

2.01 

1 

Bampttt 

Do 

1.33 
.15 

1.99 
1.86 

2.19 
2.40 

1.70 
.59 

1.30 
.61 

1.43 

.96 
10.2 

.55 
6.3 

.73 
3.6 

.35 
3.6 

.36 
3.5 

.31 

.37 

.33 

.33 
3.5 
1.36 

.63 
7.2 
1.17 
12.0 
1.06 
11.5 
.00 
1.4 
.84 
11.1 
1.06 
.13 

.06 
2.0 

.44 
4.5 

.62 
6.9 

.10 
1.2 

.06 

.8 
2.30 

.45 

.17 
1.8 
1.17 
12.8 

.81 
8.1 

.37 
6.2 

.36 
4.7 

.31 

.81 

.04 
.5 
.02 
2.5 
.58 

.40 

&21 
25.2 

Do 

.44 

1.64 

2.29 

3.38 

2.52 

.66 

15.  SS 

Do 

.83 

1.38 

1.13 

.46 

1.56 

.39 
5.1 
1.14 
14.4 

.45 
6.0 

.57 
1.21 

1.14 
16.8 

1.90 
20.3 
.33 

5.0 

".'50* 

10.60 
52.0 

Do 

.51 
5.6 

.07 
1.0 

.75 

.01 

1.01 

.86 

ZOl 

1.41 

.36 
1.5 
.48 

10.22 
54.1 

Do 

.20 

.96 

.71 

.62 

5.32 
32.1 

Do 

Do 

Summit  Road 
bouse 

.48 
.86 

.34 
8.03 

.43 
.54 

2.71 

.78 
.37 

1.12 
1.52 

3.27 

.89 
2.95 

.79 
1.50 

>&83 

1.06 

id'ti 

TananaCroae- 

.76 
.14 

.15 
1.40 

.10 
.00 

.90 

n5o....::: 

.34 
.30 

.08 
.00 

.18 
Tr. 

.00 

Do 

a  Sept.  1-22. 

Monthly  precipitation,  in  inches,  at  siatione  in  British  Columbia  and  Ytikon  Territory, 

1901-1912, 


Station. 

Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

An- 

nuaL 

AtUn,  Britisb 
Columbia... 

1906 
1906 
1907 
1908 
1909 
1910 
1911 
1912 

1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 

1904 
1906 
1906 
1907 
1908 
1909 
1910 
1911 

1.06 
.78 
.58 

1.96 

3.54 
.57 

1.96 
.51 

1.17 
1.17 
3  41 
1.01 
3.53 
1.14 
3.34 
1.25 
2.40 
1.34 
.86 
.00 

0.48 
1.45 
.82 
1.^ 
1.37 
.62 
.50 
1.25 

3.35 
.93 

1.25 
.36 

1.84 
.47 
.47 
.09 
.96 

1.67 

1.60 
.00 

1.56 

2.55 

2.34 

1.48 

.70 

.73 

1.12 

.60 

1.10 

1.10 

.45 

.80 

.24 

1.55 

2.60 

1.48 

.67 

1.46 

1.06 

1.13 

1.50 
1.30 
1.10 
.90 

0.76 
.88 

.51 
.96 
.38 
1.17 
1.68 
1.39 

1.56 
.80 
.65 
1.45 
1.24 
.93 
.62 
1.96 
1.17 
1.60 
1.70 
ZOO 

.30 
.30 
.20 
.30 
.06 
.30 
.33 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Dawson.  Yu- 
kon Terrl- 

*U:;:;:::: 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Whltehorse, 
Yukon  Ter- 
ritory  

1.37 
.99 

1.08 
.33 

.68 
.75 
.80 

0.72 
2.18 
.60 
.53 
.88 
1.35 
.37 

Tr. 

.55 
1.76 
2.12 
1.30 
1.17 

.08 

'6.09* 
.08 
.36 
.88 
.10 
.36 

0.25 
.34 
.14 
.40 

1.06 
.16 
.17 

1.74 
.32 
.80 
.51 

1.28 
.74 
.26 

.94 

.86 

.50 

1.71 

.25 

.92 

.85 

1.23 

2.66 

1.44 

.87 

.75 

L62 
.42 
.21 
1.92 
2.11 
.41 
.50 

1.32 
3.32 
1.11 
2.14 
1.93 
1.20 
1.93 
2.43 
2.10 
.82 
1.37 
Z48 

0.71 
1.48 
.80 
1.82 
1.03 
1.09 
1.77 

1.64 
2.38 
1.47 
1.66 
2.51 
1.46 
1.28 
1.08 
.81 
1.67 
1.39 
1.59 

io-o 

11.44 
12.97 
12.31 
11.72 
7.96 

1.73 
.50 
.82 
.23 
1.26 
1.53 
.71 
.30 
1.31 
1.52 
.20 

.20 

1.35 
.32 

1.30 
.51 
.34 

1.00 
.48 
.22 
.91 

1.05 

.00 
.60 
.20 
.40 
.22 
.^8 
.71. 
1.21 
.68 
.77 
.60 

.50 
.60 
.57 
.94 
.42 
.23 
.32 
.64 
1.68 
1.30 
.00 

.46 
.39 
.96 
.97 
2.00 
1.06 
1.43 
.81 
.19 
1.68 
.38 

13.44 
11.38 
12.00 
15.17 
12.08 
14.13 
14.29 
14.21 
14.08 
15.02 

ia26 

Do. 

Do 

Do 

Do 

1.72 
.55 
.55 

.00 
.76 
.52 

.18 
.00 
1.45 

.10 
.23 
.08 

.15 
.65 
.27 

.20 
1.72 
3.03 

3.30 
1.55 
5.10 

.92 
1.39 
1.63 

2.10 
.55 
.86 

1.60 
.30 
.26 

U.67 
8« 
14.95 

Do 

Do 

Do 

.45 
.18 
.20 

.30 
.06 

.40 
.30 

2.55 
.02 

.64 
.03 

.87 
.66 

1.98 
4.67 

2.34 
1.36 

.97 
.50 

.60 
.00 

.90 
.10 
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Mean  monthly  precipitation  at  Uationa  in  Yukon-Tanana  region  and  Yukon  Territory. 


station. 

i^ 

Jan. 

Fi^. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S«pt. 

Oct. 

Nov. 

Dec. 

Year. 

Yr.m. 

CWe 

1    18 

0.00 

0.43 

0.40 

0.78 

0.30 

1.22 

1.83 

1.63 

1.07 

0.40 

0.75 

0.83 

11.53 

Eide 

Fabitaiilcs... 

8   «5 

.51 

.38 

.51 

.40 

.89 

1.48 

XIO 

2.28 

1.31 

1.01 

.52 

.51 

11.00 

6   82 

1.20 

.38 

.02 

.18 

.48 

1.74 

1.51 

1.65 

1.42 

.78 

.60 

.07 

11.53 

FvtOfbbon 

4   91 

.7« 

.m 

.56 

.21 

.02 

.84 

2.06 

2.40 

1.17 

.78 

.58 

.50 

11.57 

K  ortitim*tj|g' 

2   87 

.38 

.13 

.18 

.25 

1.13 

1.01 

X20 

1.86 

1.03 

.63 

.40 

.21 

10.21 

North  Fork. 

1    17 

.83 

.28 

.18 

.40 

1.66 

2.38 

2.13 

X04 

1.53 

.01 

.42 

.20 

12.58 

RMnp»t.... 

0    18 

.71 

.65 

.57 

.28 

.61 

1.21 

1.62 

1.64 

1.13 

i.n 

.50 

.78 

11.41 

AtMn.  Brft- 
ishfeobim- 

bia 

0    15 

.86 

.»4 

1.00 

.30 

.87 

.82 

1.03 

1.83 

1.26 

1.01 

1.38 

.05 

11.24 

Dawson, 

Ynkon 

TerHtory. 

11     7 

.92 

.70 

.57 

.65 

.04 

1.08 

2.01 

1.58 

1.55 

1.04 

1.14 

1.31 

13.40 

Whltahorae, 

Yukon 

TerrtUwy. 

6     4 

.01 

.33 

.47 

.60 

.35 

1.30 

3.32 

1.53 

1.00 

.53 

.05 

.26 

11.25 

Precipitation  records  have  not  been  kept  long  enough  and  are  not 
widely  enough  distributed  over  the  area  to  justify  conclusions  in 
regard  to  the  laws  governing  the  rainfall.  However,  they  indicate 
certain  characteristics  and  well-defined  tendencies  which  will  be 
briefly  noted. 

The  precipitation  during  a  given  period  at  the  different  stations, 
though  frequently  differing  widely  in  total  amount,  exhibits  to  a 
alight  degree  the  influence  of  certain  general  phenomena.  The 
differences  in  totality  are  readily  explained  by  a  consideration  of  the 
way  the  storms  occur,  a  large  portion  of  the  precipitation  falling  in 
storms  that  are  very  generally  distributed  but  that  differ  considerably 
in  their  intensity.  In  addition  to  the  rather  infrequent  general  rains 
there  are  frequent  small  showers  which  are  very  local  in  their  nature. 
The  monthly  or  annual  rainfall  is  the  summation  of  these  irregular 
distributions  and  obviously  its  amount  may  vary  widely  at  different 
stations  if  the  period  of  the  record  is  not  long. 

The  mean  annual  rainfall,  however,  as  shown  in  the  longer  records, 
is  remarkably  imiform  from  the  headwaters  of  the  Yukon,  at  Atlin, 
British  Columbia,  to  the  mouth  of  the  Tanana,  at  Fort  Gibbon. 
Hence  the  physical  factors  producing  the  rainfall  are  probably  very 
similar  over  this  entire  area.  It  seems  safe  to  assume  that  the  mean 
annual  rainfall  in  the  Yukon-Tanana  region  is  approximately  12 
inches. 

As  might  be  deduced  from  the  foregoing  observations,  the  local 
variation  in  annual  rainfall  is  relatively  wide.  The  extreme  varia- 
tion recorded  is  at  Rampart,  where  a  minimum  of  5.32  and  a  maxi- 
mum of  15.53  have  occurred.  The  record  at  Dawson,  Yukon  Terri- 
tory, is  the  most  uniform,  but  this  is  beUeved  to  be  due  simply  to 
chance,  for  it  is  unlikely  that  Dawson  differs  physically  from  other 
stations.    The  data  are  insufficient  for  making  a  definite  estimate  of 
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FiooBB  2.— Flnctoation  of  annual  minfall  at  Alaska  stations. 
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3.— Average  mean  monthly  precipitation  at  seven  Weather  Bureau  stations  in  the  Yukon- 
Tanana  region. 
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The  distribution  of  the  rainfall  throughout  the  year  also  varies  con- 
siderably. A  single  annual  record  may  show  no  well-defined  tendency 
in  distribution  except  the  greater  fall  in  the  summer  months.  How- 
ever, a  very  definite  distribution  is  shown  by  the  monthly  means  for 
a  niunber  of  years,  and  especially  by  the  average  of  these  means  for 
a  niunber  of  stations.  (See  fig.  3.)  The  composite  record  shows  that 
July  and  August  have  the  highest  precipitation  and  that  February, 
March,  and  April  have  the  lowest.  In  the  four  months,  June,  July, 
August,  and  September,  about  59  per  cent  of  the  annual  rainfall 
occurs.  It  is  interesting  to  note  that  the  rainfall  in  the  Yukon- 
Tanana  region,  both  in  distribution  through  the  year  and  in  amount, 
is  comparable  to  that  of  the  semiarid  States  on  the  eastern  slopes  of 
the  Rocky  Mountains. 

The  records  are  far  too  inadequate  for  deductions  regarding  the 
effect  of  elevation  on  rainfall.  During  the  summer  the  higher  moun- 
tains have  often  been  observed  to  be  enveloped  by  fog  and  storm 
clouds  to  a  considerably  greater  extent  than  the  lower  country,  and 
a  higher  precipitation  on  them  seems  probable.  The  streams  head- 
ing in  the  higher  moimtains  appear  to  have  a  slightly  greater  nm-off 
than  those  with  lower  drainage  basins.  It  therefore  seems  very 
likely  that  elevation  increases  rainfall.  It  is  doubtful,  however, 
whether  it  does  so  materially. 

VEQBTATION. 

In  the  Yukon-Tanana  region  the  climatic  records  show  that  the 
mean  monthly  temperature  exceeds  50^  for  but  three  months  in  the 
year,  Jime,  July,  and  August,  and  that  as  a  rule  the  temperature 
drops  to  the  freezing  point  in  each  of  these  months.  Also  it  has  been 
noted  that  the  ground  remains  permanently  frozen  over  large  areas 
and  during  the  sunmiers  is  thawed  to  shallow  depths  only.  From 
these  facts  it  is  evident  that  conditions  are  not  generally  favorable 
for  a  very  great  plant  growth  during  one  season.  The  most  common 
kind  of  vegetation  is  the  thick  covering  of  moss,  which  is  found  very 
extensively  over  all  interior  Alaska.  Underneath  this  moss  there  is 
a  thick  turf  known  as  tundra,  which  consists  of  a  wet  spongy  mass  of 
moss  roots  and  accumulated  vegetable  matter. 

Spruce  trees  grow  very  extensively  over  the  area  and  are  of  great 
economic  importance  both  for  construction  purposes  and  for  fuel. 
Most  of  the  trees  are  rather  stunted  because  of  the  frozen  ground, 
but  exceptional  specimens  measure  as  much  as  3  feet  in  diameter  at 
the  base.  Large  trees  are  a  pretty  good  indication  that  the  ground 
is  thawed,  thus  affording  an  opportunity  for  deep  root  growth.  The 
greater  part  of  the  timber  of  commercial  value  is  found  below  an 
elevation  of  2,000  feet  (see  PI.  II),  although  many  small  clumps  of 
trees  suitable  for  making  the  ordinary  12-inch  sluice-box  lumber  are 
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found  above  that  altitude  and  very  many  more  large  enough  for  fuel 
grow  in  favored  localities  up  to  2,500  feet. 

Thick  stands  of  spruce  timber  6  to  18  inches  in  diameter  occupy  a 
narrow  belt  along  most  of  the  course  of  the  Yukon  and  Tanana  rivers 
in  this  region.  Some  of  the  larger  tributaries  of  these  rivers  also 
have  fair  growths  of  conunercial-size  spruce,  which,  however,  has 
been  considerably  depleted  on  those  in  reach  of  the  mining  districts. 
Chena  River  has  probably  furnished  more  lumber  than  any  of  the 
other  tributaries  of  the  Tanana.  Fairbanks  received  nearly  its 
entire  supply  of  saw  logs  from  that  source  and  each  summer  thou- 
sands of  logs  are  floated  down  the  river  and  through  the  Chena  Slou^ 
to  the  mills  to  be  sawed  for  local  use. 

The  Fairbanks  district  uses  annually  between  60,000  and  80,000  cords  of  wood, 
and  the  annual  product  of  the  three  sawmills  is  probably  between  6,000,000  and 
S,000,000  board  feet.' 

Birch  trees  a  foot  or  less  in  diameter  grow  in  thick  clumps  over 
many  small  areas  and  are  particularly  valuable  for  fuel.  Cot- 
tonwood groves  are  frequently  seen  along  the  larger  streams  and 
adjoining  slopes,  and  many  of  the  trees  attain  diameters  of  6  to  12 
inches  at  the  base.  Some  scattered  tamaracks  also  grow  in  this 
area. 

One  of  the  determining  factors  in  the  mining  industry  is  the  timb^ 
supply,  not  only  for  fuel  but  for  constructing  flumes,  mine  supports, 
and  buildings.  So  far  demands  ha\e  been  fairly  met  by  the 
local  growth,  but  large  inroads  on  this  have  now  been  made  by  both 
legitimate  uses  and  by  forest  fires,  and  the  distance  timber  has  to 
be  transported  is  gradually  increasing  with  a  corresponding  increase 
in  cost.  Most  of  the  wood  sold  for  fuel  probably  brings  from  $10  to 
$15  per  cord  delivered  at  the  mines,  but  some  of  it  may  sell  as  low 
as  $6  or  as  high  as  $20  per  cord,  depending  on  distance  from  market, 
labor  conditions,  and  kind  of  wood.  Rough  sawed  lumber  varies 
widely  in  value,  ranging  perhaps  from  a  minimum  of  $40  per  thou- 
sand feet  board  measure  at  the  Fairbanks  mills  to  as  much  as  $200 
per  thousand  for  whipsawed  lumber  at  the  more  isolated  camps. 

Most  of  the  higher  ridges,  except  such  as  are  particularly  rocky 
and  barren,  bear  a  growth  of  thick,  tough  brush,  locally  known  as 
**buck  brush.''  In  some  of  the  gullies  and  ravines  cutting  the  moun- 
tain slopes  and  in  fringes  along  many  of  the  smaller  streams  grow 
almost  impenetrable  thickets  of  alders  and  willows.  Beyond  this  the 
spruce  prevails,  being  generally  largest  and  best  on  the  bottom  lands 
adjoining  the  larger  streams.  Exceptionally,  however,  the  best 
growth  is  near  the  timber  line  and  the  trees  diminish  in  size  toward 
the  bottom  lands,  on  which  thrive  the  smaller  species  of  vegetable 
growth. 

1  RaUway  routes  in  Alaska:  62d  Cong.,  3d  sess.,  II.  Doc.  No.  1346,  p.  51, 1913. 
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From  early  in  June  until  the  frosts  occur  in  August  grass  suitable 
for  grazing  can  generally  be  found  on  the  southern  slopes  and  bottom 
lands.  On  areas  that  have  been  burned  over  red-top  grass  springs 
up  in  abimdance  and  grows  waist-high  in  some  favored  localities. 
Many  berries  grow  abundantly  during  the  summer;  blueberries  are 
found  nearly  everywhere;  small  but  fine-flavored  cranberries  can 
be  gathered  in  many  places,  and  in  some  localities  raspberries  and 
currants  are  abundant. 

Experience  has  shown  that  many  varieties  of  vegetables  can  be 
profitably  grown  for  local  use.  In  the  vicinity  of  Fairbanks  agri- 
culture is  extensive,  and  in  nearly  every  small  town  and  in  many 
outlying  districts  gardening  has  proved  successful.  Oat  hay  grows 
luxuriantly  in  the  Tanana  Valley  and  in  favored  localities  along  the 
Yukon,  and,  if  cut  green  and  properly  cured,  furnishes  excellent 
forage. 

TBANSPOBTATION. 

From  Seattle  to  the  Yukon-Tanana  region  there  are  three  main 
routes  of  travel,  all  of  which,  compared  with  the  means  of  transpor- 
tation in  the  States,  are  very  slow  and  expensive,  though  more  com- 
fortable than  is  popularly  supposed.  The  first,  commonly  known  as 
the  Dawson  route,  comprises  1,000  miles  of  ocean  travel  from 
Seattle  to  Skagway  by  the  "  inside  passage,"  which  is  protected  from 
the  rough  sea  by  many  small  islands.  From  Skagway  to  White 
Horse,  at  the  head  of  navigation  on  Yukon  River,  the  trip  of  110 
miles  is  made  by  rail  over  the  White  Pass,  thence  down  the  Yukon 
by  steamboat  to  Dawson,  a  distance  of  460  miles.  Here  passengers 
and  freight  are  ordinarily  transferred  to  American  boats  for  the 
remainder  of  the  trip  to  Fortymile,  Eagle,  Circle,  Rampart,  Tanana, 
and  other  interior  points.  At  Tanana,  at  the  mouth  of  Tanana 
River,  about  700  miles  below  Dawson,  most  of  the  freight  and  pas- 
sengers for*  Fairbanks,  Hot  Springs,  and  other  mining  centers  of  the 
Tanana  Valley  are  transferred  to  smaller  boats  that  ply  Tanana 
River.  Fairbanks,  on  the  Chena  Slough,  275  miles  above  Tanana,  can 
be  reached  by  river  steamers,  except  at  low  water,  when  a  transfer 
is  made  at  the  mouth  of  the  Chena  Slough,  12  miles  below  Fairbanks, 
to  the  Tanana  Valley  Railroad.  At  favorable  stages  of  water  small 
steamers  navigate  as  far  as  the  mouth  of  Delta  River,  and  one  steamer 
reached  the  mouth  of  the  Nabesna  above  the  Tanana  crossing.  With- 
out delay  at  transfer  points  the  trip  from  Seattle  to  Fairbanks  can 
be  made  in  about  two  weeks.  A  much  longer  time  is  taken  in  return- 
ing by  the  same  route  because  of  the  slow  progress  going  upriver 
against  the  current.  This  route  is  open  for  travel  from  the  early 
part  of  June  until  the  later  part  of  September. 

The  second  route  from  Seattle  is  2,700  miles  by  ocean  boat  to  St. 
Michael,  thence  by  river  steamers  over  800  miles  up  the  Yukon  to 
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themoathof  tbeTanana,  then  to  the  senvml  djstribatiiig  points  along 
those  stresnis.  This  roate  is  the  more  faTormhle  for  frei^t  because 
d  thesomeiidiat  cheapo* rates,  but  it  has  the  diBadvantage  of  ashortw 
season  and  of  taking  three  to  four  weeks  for  the  inward  trip.  In 
going  out  from  Fairbanks  to  Seattle  the  time  required  is  about  the 
same  as  going  uprivw  Tia  Dawson  and  Skagwav.  Frdgfat  rates  from 
Seattle  to  Fairbanks  are  from  $50  to  $150  per  ton,  with  an  average 
of  about  $75,  depending  on  classification.  Passenger  rates  are  about 
$130  first  class  and  $100  second  class. 

The  third,  or  overiand,  route  is  used  mainly  in  the  winter.  Ocean 
boats  make  frequent  and  regular  trips  from  Seattle  to  Cordova  or 
Valdez,  a  distance  of  about  1,200  miles,  requiring  from  four  to  ax 
days.  From  Cordova  the  route  leads  by  the  Copper  River  Railroad 
to  Chitina  (131  miles  from  Cordova),  then  264  miles  by  stage  to 
Fairbanks.  From  Valdez  the  journey  of  about  360  miles  Is  made 
entirely  by  stage.  For  passengers  and  mails  this  route  is  used  exten- 
sively during  the  winter  months,  but  its  cost  is  so  great  that  only 
urgent  freight  can  bear  the  expense. 

The  Tanana  Valley  Railroad  has  46  miles  of  narrow^age  track 
between  Fairbanks,  Chena,  and  Chat&nika.  Wagon  roads  have  been 
built  from  Fairbanks  to  the  more  important  producing  creeks.  Win- 
ter roads  have  been  constructed  from  Fairbanks  to  Circle  and  Hot 
Springs,  and  a  fairly  well  defined  sunmier  trail  leads  from  Fairbanks 
to  the  Miller  House  in  the  Birch  Creek  district.  The  principal  mines 
adjacent  to  Rampart  and  Hot  Springs  a  reconnected  with  Yukon  and 
Tanana  rivers  by  fair  wagon  roads. 

The  Birch  Creek  mines  are  reached  by  a  wagon  road  from  the 
Yukon  at  Circle  to  the  MiUer  House,  a  distance  of  about  50  miles. 
Summer  and  winter  trails  leading  to  more  isolated  diggings  connect 
with  the  wagon  road  at  various  points. 

The  Fortymile  and  Seventymile  placers  are  very  inaccessible  and 
can  only  be  reached  in  the  sunmier  by  poling  boats  and  pack  animals. 
Most  of  the  freight  is  transported  during  the  winter,  when  the  frozen 
swamps  and  rivers  furnish  solid  footing  for  horses  and  sleds. 

About  16  miles  of  wagon  road,  built  from  Eagle  to  the  summit  of  the 
divide  at  the  head  of  American  Creek,  has  become  nearly  impassable 
from  lack  of  maintenance. 

Even  the  mines  most  favorably  connected  with  roads  and  river 
steamers  are  so  handicapped  by  excessive  operating  costs  that  only 
the  richer  can  be  worked  at  a  profit.  The  proper  development  of 
the  low-grade  placer  ground  in  the  Yukon-Tanana  region  must  await 
the  construction  of  rail  and  wagon  roads  and  lower  transportation 
charges. 

All  the  principal  towns  are  connected  by  telegraph  both  locally 
and  with  outside  points. 
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WATER-SUPPLY  CONDITIONS  AND  THBIB  BOONOMIO  EFFECT. 
SEASONAL  DISTRIBUTION. 

Precipitation  in  the  form  of  rain  or  snow  is  the  primary  source  of 
all  water  supply.  In  the  Yukon-Tanana  region  the  chief  factor  influ- 
encing the  distribution  of  this  supply  is  the  imperviousness  of  the 
frozen  ground,  "which  prevents  any  considerable  underground  storage 
and  makes  the  run-oflF  less  uniform  than  it  is  in  warmer  clbnates, 
where  the  main  source  of  supply  during  low-water  periods  is  derived 
from  rainfall  and  melting  snow  which  has  seeped  into  the  ground  and 
has  percolated  to  a  final  junction  with  the  surface  watercourses  at  a 
lower  elevation.  This  source,  however,  is  relatively  insignificant  in 
this  latitude. 

The  winter  accumulations  of  snow  and  ice  are  of  great  value  in 
drift  mining,  in  which  a  few  weeks  of  abundant  spring  flow  commonly 
suffice  to  wash  the  gold-bearing  gravels  hoisted  during  the  entire 
winter.  In  the  open-cut  works,  however,  where  the  progress  is 
directly  dependent  on  the  water  supply  from  day  to  day,  the  spring 
flow  is  of  little  value,  for  it  comes  at  a  time  when  the  ground  is  ordi- 
narily covered  with  ice  and  snow,  and  work  of  this  nature  is  impos- 
sible. Of  course  many  of  the  mines  lie  in  the  lower  valleys,  where 
the  ice  disappears  before  the  winter  accumulations  in  the  upper  valleys 
and  hills  are  exhausted,  but  even  at  these  the  spring  floods  are  gen- 
erally of  such  short  duration  that  they  are  not  usually  considered  a 
very  valuable  asset. 

An  additional  supply  of  water,  though  one  of  minor  importance, 
is  that  derived  from  the  thawing  of  frozen  ground  during  the  summer. 

The  summer  low-water  flow  of  the  streams  that  rise  in  the  higher 
and  more  rugged  mountains  is  kept  up  by  the  melting  of  large  bodies 
of  ice  and  snow  in  the  sun-protected  gulches  and  rock  crevices.  The 
rainfall,  however,  is  not  so  well  conserved  in  these  streams  as  in  more 
gently  sloping  valleys  and  pondage  areas,  where  the  run-off,  in  per- 
centage of  the  rainfall,  even  though  less  than  in  higher  regions,  may 
be  so  distributed  as  to  furnish  the  better  supply. 

The  moss  that  forms  a  heavy  covering  over  most  of  the  country 
probably  regulates  the  distribution  of  the  run-off  during  the  summer 
as  much  as  any  factor.  It  is  quite  generally  the  opinion  among  the 
older  residents  of  the  country  that  the  flow  of  the  creeks  does  not 
hold  up  as  well  after  a  rain  now  as  when  work  first  commenced. 
That  probably  is  due  in  part  to  the  fact  that  the  moss  covering  on 
the  older  creeks  has  been  laigely  removed  by  fires  and  other  agents. 
Another  reason  may  be  that  present-day  methods  of  mining  require 
more  water  than  those  practiced  in  years  gone  by,  and  thus  the  low- 
water  conditions  are  now  more  thoroughly  realized. 


Digitized  by 


Google 


46         SUBFACB  WATBB  SUPPLY  OF  YUKON-TANANA  BEGIOK,  AT.AfiKA, 
EFFECT  OF  TOPOGRAPHY. 

The  topography  of  the  Yukon-Tanana  region  controk  to  a  great 
eictent  the  available  water  supply.  The  upland  area,  constituting 
an  old  valley  floor,  has  been  dissected  by  numerous  streams^  all  of 
which  necessarily  rise  at  about  the  same  level  because  of  the  com- 
paratively uniform  elevation  of  the  original  land  surface.  Most  of 
the  mines  are  situated  near  the  heads  of  the  small  streams  which  do 
not  furnish  sufficient  water  to  supply  their  needs.  Auxiliary  supplies 
of  water  can  be  obtained  only  from  creeks  whose'  sources  lie  at  about 
the  same  altitude  as  the  stream  whose  supply  is  to  be  augmented. 
Therefore  a  ditch  or  pipe  line  must  have  its  intake  near  the  head  of 
the  creek;  where  the  drainage  basin  is  small  and  the  supply  imcertain. 
The  soiu'ce  of  a  gravity  supply  must  of  course  be  higher  than  the 
place  at  which  it  is  used;  for  hydraulic  mining,  where  the  water 
is  used  under  pressure,  the  source  should  be  several  hundred  feet  above 
the  point  of  utilization.  The  streams  all  have  about  the  same  grade 
and  drop  rapidly  for  a  short  distance  near  their  heads  and  then  take 
a  more  moderate  grade  through  their  central  portions. 

Another  serious  drawback  is  the  lack  of  natiu'al  storage  basins 
above  the  mines  that  could  with  reasonable  expense  be  made  to 
conserve  the  excess  water  from  rains  or  melting  snow.  As  a  result 
the  water  supply  available  for  mining  is  the  daily  flow  of  the  stream 
at  the  point  of  diversion.  The  total  run-off  during  the  mining  season 
on  many  of  the  smaller  streams  (from  which  the  supply  must  neces- 
sarUy  be  drawn  because  of  the  altitude  of  the  mines)  would,  if  dis- 
tributed imiformly,  be  ample  for  ordinary  mining.  These  streams, 
however,  because  of  the  frozen  soil,  steep  slopes,  and  lack  of  natural 
storage,  are  very  flashy.  They  rise  rapidly  after  a  rain  but  fall  back 
to  a  low  stage  almost  as  quickly  and  then  very  slowly  diminish  until 
the  next  rain. 

WINTER  SUPPLY. 

WINTBR  QLACIBRfl. 

In  the  interior  of  Alaska,  where  from  about  the  first  of  November 
imtil  the  first  of  May  the  mean  monthly  temperature  is  below  freez- 
ing, the  stream  flow  must  necessarily  be  derived  from  ground-water 
sources  and  must  reach  the  surface  in  the  form  of  springs.  On  the 
smaller  streams  and  on  many  with  catchment  areas  as  great  as  300 
or  400  square  miles  the  imderground  supply  is  insufficient  to  main- 
tain a  free  channel.  In  the  autumn  and  early  in  the  winter  the  ice 
gradually  freezes  deeper  and  deeper  until  it  extends  to  the  bed  of  the 
streams.  This  forces  such  part  of  the  run-off  as  is  imable  to  find  its 
way  through  the  thawed  gravels  beneath  the  channel  to  rise  through 
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the  ice  to  the  surface,  where  it  spreads  out  and  freezes  rapidly, 
forming  laj^e  bodies  of  ice  locally  known  as  winter  glaciers.  Some 
such  ** glaciers"  reach  thicknesses  of  15  to  20  feet  and  extend  over 
large  areas,  especially  in  valleys  where  the  gravels  are  shallow  and 
the  underground  cross  section  of  the  channel  is  constricted  by  reefs 
of  bedrock  approaching  the  surface. 


BUN-OPF. 


On  Minook,  Hutlinana,  and  Hoosier  creeks  an  open  flow  is  main- 
tained for  some  distance  during  the  winter  by  thermal  springs  and 
similar  conditions  of  winter  flow  are  said  to  occur  on  other  streams 
in  this  r^on.  Such  springs  are  probably  deep-seated  and  are  not 
typical  of  the  coimtry  as  a  whole. 

In  order  to  gather  some  idea  of  the  amoimt  of  run-o£F  from  the 
Yukon-Tanana  region  during  the  winter  several  discharge  measure- 
ments were  made  early  in  the  spring.  It  is  beUeved  that  they 
were  all  taken  before  any  increased  flow  from  melting  snow  or  ice 
had  reached  the  streams.  They  therefore  probably  represent  very 
closely  the  minimum  surface  run-oflF  past  the  me^uring  sections  for 
the  season  from  the  basin  above  the  point  of  measurement.  The 
results  of  these  measurements  are  given  in  the  following  table: 

Winter  dMuxrge  measurements  in  the  Yukon-Tanana  region j  1909-1911, 


Date. 


stream  and  locality. 


Drainage 
area. 


Dis- 
charge. 


Discharge 

per 

square 

mile. 


1900. 
Apr.  20 
May     1 

lino. 

Apr.    6 

8 

17 

21 

1911. 
Apr.  24 


Hutlinana  Creek  above  Cairo  Creek . 
Yukon  Rirer  at  Rampart 


Tanana  River,  3  miles  below  Chena . . 
Chatanika  River  below  Poker  Creek. 

Sak^  River  at  mouth 

Chatanika  River  betow  Faith  Creek. . 


Yukon  River  at  Eagle. 


Sq.  miles. 
42.7 
200,000 


24,000 

456 

2,170 

132 


122,000 


See.-ft. 
a  0.4 
10,900 


4,450 
1.91 
64.5 
0.0 


10,100 


Six.'ft. 


0.053 


.185 
.0012 
.080 
.0 


.083 


«  ThJs  flow  was  entirely  from  hot  sprinics  whkh  rise  in  the  creek  bed  Just  above  the  gaging  station. 
Above  the  springs  the  creek  was  frosen  solM. 

The  above  table  shows  clearly  that  in  the  winter  the  surface  run-oflF 
per  square  nule  from  small  basins  is  less  than  from  larger  ones.  If 
the  measurements  are  accepted  as  typical  they  furthermore  show  that 
ordinarily  streams  draming  areas  less  than  200  or  300  square  miles 
would  have  no  free  surface  discharge. 
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Prior  to  the  recent  beginning  of  quartz  mining  in  the  Fairbanks 
district,  drift  Tnining  was  the  main  industry  in  that  re^on  from  about 
October  1  to  May  1.  With  the  exception  of  two  or  three  outfits  on 
Fairbanks  and  Ester  creeks,  that  do  some  sluicing  during  the  winter, 
work  was  confined  to  hoisting  the  pay  gravel  to  the  surface,  where  it 
was  accumulated  in  large  dumps  and  was  washed  early  in  the  summer 
when  the  water  supply  was  increased  by  melting  snow  and  ice. 

With  the  advance  of  quartz  mining  the  necessity  of  obtaining  a 
continuous  supply  of  water  for  washing  the  crushed  rock  will  confront 
the  mill  operators.  The  smaller  streams  do  not  maintain  a  definite 
surface-channel  flow  beneath  the  ice,  and  each  stream  presents  a 
problem  peculiar  to  itself.  From  500  to  1,000  gallons  of  water  are 
required  to  wash  a  ton  of  ore.  The  average  duty  of  a  miner's  indi 
would  be  about  15  tons  of  ore  per  24  hours,  which  is  about  the 
capacity  of  the  average  5-stamp  mill.  Unless  there  is  a  sufiicient 
flow  in  the  mine  that  can  be  pumped  to  the  mill  the  water  in  ihe 
winter  must  be  obtained  by  intercepting  the  flow  through  the  gravek 
in  the  stream  bottoms.  The  existence  of  such  flows  and  the  best 
means  of  diverting  them  can  be  determined  only  by  an  intimate 
knowledge  of  local  conditions.  It  will  probably  be  found  more  eco- 
nomical to  locate  the  mill  near  the  water  supply  and  transport  the 
ore  downhill  than  to  build  the  mill  at  the  mine  and  pump  the  water 
to  any  considerable  elevation.  On  creeks  where  much  prospecting 
or  placer  mining  has  been  done  a  suflBcient  knowledge  of  the  amount 
of  underground  flow  in  the  winter  should  be  available  to  determine 
the  feasibility  of  using  it  for  milling. 

On  Ester  Creek,  where  sluicing  was  continued  throughout  the 
winter  of  1910,  the  ground  was  thawed,  and  a  small  flow  of  wat^ 
was  encountered  in  the  mine.  A  3-inch  pump  kept  the  mine  drained, 
and  by  turning  the  exhaust  into  the  sump  hole  warm  water  was  fur- 
nished for  sluicing.  In  order  to  conserve  this  supply  and  have  a 
continuous  head,  the  water  as  it  drained  from  the  tailing  pile  was 
directed  into  a  settling  reservoir,  where  it  was  warmed  by  the  exhaust 
from  a  pump  that  raised  it  again  to  the  sluice.  Steam  pipes  were 
laid  along  the  sluice  boxes,  and  no  serious  difficulties  were  encoun- 
tered with  ice  even  where  the  temperature  was  as  low  as  60®  below 
zero.  Similar  methods  have  been  employed  on  Fairbanks  Creek. 
These  examples  serve  to  show  what  can  be  accomplished  in  main- 
taining a  sufficient  flow  of  water  for  mining  from  a  small  source 
under  extremely  low  temperatures.  Small  miUs  of  5  to  10  stamps, 
such  as  are  likely  to  be  operated  in  the  Fairbanks  district,  will  not 
require  such  large  quantities  of  water  as  are  needed  for  placers. 
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STREAM   FLOW. 
TBBMS  USED. 

The  volume  of  water  flowing  in  a  stream — the  '*run-oflf"  or  ''dis- 
rfiarge" — is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
in  two  groups,  (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  run-off  in  second-feet 
per  square  mile;  (2)  those  which  represent  the  actual  quantity  of 
water,  as  run-off  in  depth  in  inches  and  acre-feet.  They  may  be 
defined  as  follows: 

'^ Second-foot"  is  in  most  general  use  for  all  classes  of  work,  and 
from  it  the  quantity  expressed  in  other  terms  may  be  obtained.  It 
is  an  abbreviation  of  ''cubic  foot  per  second,"  and  may  be  defined  as 
the  unit  for  the  rate  of  fiow  of  water  flowing  in  a  stream  1  foot  wide 
and  1  foot  deep  at  the  rate  of  1  foot  a  second.  To  obtain  the  actual 
quantity  of  water  it  is  necessary  to  multiply  the  number  of  second- 
feet  by  the  time. 

''Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  as  regards 
both  time  and  area. 

'  'Run-off  (depth  in  inches  on  drainage  area) "  is  the  depth  to  which 
the  drainage  area  would  be  covered  if  all  the  water  flowing  from  it 
in  a  given  period  were  conserved  and  imiformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is 
expressed  in  depth  in  inches. 

The  "miner's  inch,"  the  unit  used  in  connection  with  placer  mining, 
also  expresses  a  rate  of  flow  and  is  applied  to  water  flowing  through  an 
orifice  of  a  given  size  with  a  given  head.  The  head  of  the  water  and 
the  size  of  the  orifice  differ  in  different  locahties,  thus  making  the 
miner's  inch  a  most  indefinite  and  unsatisfactory  unit.  Owing  to  the 
confusion  arising  from  its  use,  it  has  been  defined  by  law  in  several 
States.  The  California  miner's  inch  is  in  most  common  use  in  the 
United  States  and  was  defined  by  an  act  of  March  23, 1901,  as  follows: 
"The  standard  miner's  inch  of  water  shall  be  equivalent  or  equal  to 
IJ  cubic  feet  of  water  per  minute,  measured  through  any  aperture 
or  orifice."  This  miner's  inch  corresponds  to  the  so-called  "6-inch 
pressure  "  and  is  one-fortieth  of  a  second-foot. 

"Sluice  head"  is  a  term  used  conmionly  among  placer  miners  in 
expressing  the  rate  of  flow  through  a  series  of  sluice  boxes  that  is 
necessary  to  separate  the  gold  from  the  gravel.  It  is  not  a  definite 
term  because  the  rate  of  flow  necessary  varies  with  the  size  of  the 
sluice  boxes,  the  grade  at  which  they  are  placed,  and  the  character 
of  the  gravel.  A  sluice  head  under  the  varying  conditions  has  been 
found  to  vary  from  0.75  second-foot  to  2.50  second-feet. 
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CONVBNIBNT  BQXTIVAI«BNTS. 

The  folbwing  is  a  list  of  conveniont  equivalents  for  use  in  hydraulic 
computations: 

1  second-foot  equals  40  California  miner's  inches  (law  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  a  second ;  equals  488.8  gallons  a  minute; 

equals  646,317  gallons  a  day. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 
1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 
1  second-foot  for  one  day  equals  86,400  cubic  feet. 
1,000,000  United  States  gallons  a  day  equals  1.55  second-feet. 
1  foot  equals  0.3048  meter. 
1  mile  equals  1.60935  kilometers. 
1  mile  equals  5,280  feet. 
1  acre  equals  43,560  square  feet. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  horsepower  equals  550  foot-pounds  a  second. 
1  horsepower  equals  76  kilogram-meters  a  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.80  feet. 
1}  horsepower  equals  about  1  kilowatt. 

To  calculate  water  power  quickly:  — ^~^ii =net  horsepower  on  water  wheel 

realizing  80  per  cent  of  theoretical  power. 

FIELD  METHODS. 

On  account  of  the  intense  cold  of  the  winter  season  in  interior 
Alaska  the  stream  flow  during  that  period  is  very  small  and  is  con- 
sequently of  little  economic  value  for  mining  or  power  purposes.  The 
data  of  stream  flow  given  in  this  paper  were  collected  during  the 
summer  and  no  attempt  has  been  made  to  estimate  the  winter  flow. 

Discharge  measurements  and  gage  heights  are  the  basic  data  from 
which  the  daily  discharge  of  a  stream  may  be  determined. 

Discharge  measurements  of  streams  in  open  channels  may  be  made 
(1)  by  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's 
and  Kutter's  formulas,  (2)  by  means  of  a  weir  or  dam,  and  (3)  by 
measurements  of  the  velocity  of  the  current  and  of  the  area  of  tho 
cross  section.  The  method  chosen  depends  on  the  local  physical 
conditions,  the  degree  of  accuracy  desired,  the  funds  available,  and 
the  length  of  time  that  the  record  is  to  be  continued. 

Slope  method. — The  slope  method  involves  the  use  of  empirical 
formulas  derived  by  Chezy  and  Kutter,  which  make  the  discharge  a 
function  of  the  slope,  the  cross  section,  the  wetted  perimeter,  and  a 
coefficient  which  depends  for  its  value  upon  the  roughness  of  the 
stream  bed.  It  is  most  commonly  used  for  measuring  large  streams 
which  have  a  uniform  slope  or  for  estimating  the  flood  discharge  of  a 
stream  when  the  only  data  available  are  the  cross  section,  the  slope 


Digitized  by 


Google. 


STBEAM  FLOW.  51 

as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the  general 
conditions.  It  is  in  general  only  roughly  approximate  and  is  seldom 
used  by  the  engineers  of  the  United  States  G^eological  Survey.  More 
complete  information  r^arding  the  method  may  be  obtained  from 
textbooks  on  hydrauUcs. 

Weir  methods. — The  weir  method  makes  the  discharge  dependent 
upon  the  head  of  water  flowing  over  the  crest  of  a  weir,  the  length  of 
crest;  and  certain  coefficients  determined  by  the  type  of  the  weir. 
Standard  types  of  weirs  for  which  accurate  coefficients  have  been 
determined  by  experiment  give  very  satisfactory  records  if  properly 
maintained.^  The  proper  installation  of  weirs  in  the  Alaskan  work 
is  usually  out  of  the  question  on  account  of  expense,  the  torrential 
character  of  the  run-off,  and  the  temporary  nature  of  the  stations. 

Vdociiy  method. — ^By  the  velocity  method  the  two  factors  required 
to  determine  the  discharge  of  a  stream  past  a  section  perpendicular 
to  the  mean  direction  of  the  current  are  the  mean  velocity  of  flow 
normal  to  the  section  and  the  area  of  the  cross  section.  Direct 
observations  of  depth  and  velocity  are  made  at  definite  points.  The 
distribution  of  these  points  across  the  section  is  determined  by  the 
uniformity  and  smoothness  of  flow  and  the  depth  and  width  of  the 
stream.  In  general  they  should  not  be  spaced  farther  apart  than  5 
per  cent  of  the  channel  width  nor  more  than  the  approximate  mean 
depth  at  the  time  of  measurement. 

The  measuring  points  divide  the  total  cross  section  into  strips  at 
each  end  of  which  the  depth  and  velocity  are  known.  The  discharge 
through  any  strip  is  assumed  to  equal  the  product  of  the  average  of 
the  depth  at  the  two  ends  multiplied  by  the  width  of  the  strip  multiplied 
by  the  average  of  the  mean  velocities  at  the  two  ends  of  the  strip. 
The  sum  of  the  strip  discharges  is  the  total  discharge  of  the  stream. 

Depths  for  the  determination  of  the  area  may  be  obtained  by 
sounding  with  a  rod  or  a  cable. 

The  principal  methods  of  measuring  the  velocity  of  flow  are  by 
floats  and  current  meter. 

Floats  are  not  used  by  the  engineers  of  the  United  States  Greological 
Survey  except  imder  unusual  conditions,  but  as  float  measurements 
can  readily  be  made  by  the  prospector  the  method  is  described  below. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 
rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted  at 
the  bottom  makes  one  of  the  most  satisfactory  surface  floats,  as  it  is 
affected  but  little  by  wind.  In  flood  measurements  good  results  can 
be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris. 
In  aU  surface-float  measurements  the  observed  velocity  must  be 

1  Tlie  determiziation  of  discbarge  over  the  different  types  of  weirs  and  dams  Is  treated  fully  in  "  Weir 
experiments,  coefficients,  and  formulas"  (U.  8.  Qeol.  Surrey  Water-Supply  Paper  200),  and  in  text- 
books on  hydmolioB. 
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multiplied  by  0.85  to  0.95  to  reduce  it  to  the  mean  velocity.  The 
subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the 
channel  conditions  are  good,  as  in  canals. 

If  it  is  desired  to  estimate  roughly  the  discharge  of  a  small  creek 
or  canal;  a  portion  of  the  channel  is  selected  which  is  straight  and  of 
nearly  imiform  cross  section  and  through  which  the  water  flows 
smoothly.  The  length  of  this  stretch,  or  ''run/'  should  be  50  to  200 
feet;  but  in  many  places  it  is  necessarily  less  than  this  because  of 
conditions  in  the  channel.  Floats  of  any  simple  type  may  be  used. 
A  number  of  determinations  of  their  time  of  passage  over  the  *'nm" 
are  made  and  the  average  time  in  seconds  for  one  passage  is  com- 
puted. The  length  of  the  *'run"  divided  by  this  time  and  multiplied 
by  0.85  will  give  the  approximate  mean  velocity  in  feet  per  second 
through  the  section.  The  average  depth  multiplied  by  the  width  of 
the  stream  gives  the  area  of  its  cross  section  in  square  feet;  this 
multiplied  by  the  mean  velocity  will  give  the  approximate  dischaiige 
in  second-feet. 

If  a  more  reliable  estimate  is  desired,  the  location  of  the  floats  in 
the  section  may  be  determined,  the  depth  of  the  stream  at  these 
points  may  be  ascertained  by  sounding  or  from  a  developed  cross 
section,  and  the  discharges  of  the  elementary  sections  may  be  com- 
puted, as  already  described.  In  a  large  stream  the  coeflBcient  for 
reducing  surface  velocity  to  mean  velocity  may  be  determined  by 
taking  occasional  vertical  velocity  cimres  across  the  section  with  a 
current  meter.  If  sufficient  care  is  taken  and  conditions  are  good,  a 
float  measiu'ement  may  possess  a  high  d^ree  of  acciu'acy. 

The  Price  current  meter  is  used  by  the  United  Stat^  Oeological 
Smvey  almost  to  the  exclusion  of  meters  of  other  types  to  determine 
the  velocity  of  flow  of  water  in  open  channels.  The  small  Price 
acoustic  and  electric  meters  were  the  types  used  in  the  work  in  the 
Yukon-Tanana  region.  (See  PI.  Ill,  A.)  The  meter  consists  of  six 
cups  attached  to  a  vertical  shaft  which  revolves  on  a  conical  hardened- 
steel  point  when  immersed  in  moving  water.  The  number  of  revolu- 
tions is  indicated  acoustically  or  electrically.  The  relation  between 
the  velocity  of  the  moving  water  and  the  revolutions  of  the  ^iidieel  is 
determined  for  each  meter  by  drawing  it  through  still  water  for  a 
given  distance  at  different  speeds  and  noting  the  nimiber  of  revolu- 
tions for  each  run.  These  data  form  the  basis  of  a  meter  rating  table 
which  gives  the  velocity  of  moving  water  in  feet  per  second  for  any 
number  of  revolutions  in  a  given  period. 

Meter  measurements  of  the  flow  of  a  stream  may  be  made  from  a 
bridge,  from  a  cable  and  car  installed  especially  for  the  purpose,  from 
boats,  or  by  wading.  The  majority  of  the  measurements  published 
in  this  report  were  made  by  wading  with  the  acoustic  meter  attached 
to  a  rod.     (See  PI.  Ill,  B.) 
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A.     SMALL  PRICE  CURRENT  METERS. 


B.     WADING  MEASUREMENT. 
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Three  methods  of  measuring  the  velocity  were  used.  In  the  first 
the  meter  is  held  at  the  depth  of  the  thread  of  mean  velocity,  which 
has  been  found  by  repeated  experiments  to  be  located  at  about  0.6 
of  the  total  depth.  In  the  second  method  the  mean  of  the  velocities 
obtained  at  0.2  and  0.8  depth  is  taken  as  the  mean.  This  method 
has  been  shown  to  give  the  mean  velocity  very  accurately,  and  it  is 
now  used  very  extensively  by  the  United  States  Geological  Survey. 
In  the  third  method  the  meter  is  held  near  the  surface,  usually  1  foot 
below,  or  low  enough  to  be  protected  from  the  wind  or  other  dis- 
turbing influence.  The  coefficient  for  reducii^  this  velocity  to  the 
mean  has  been  found  to  be  from  about  0.85  to  0.95,  depending  on  the 
stage,  the  velocity,  and  the  conditions  of  the  channel.  This  method 
was  used  principally  for  boat  measurements  on  large  streams  or  on 
streams  at  flood  stages! 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
owing  to  diversity  and  instability  of  conditions  during  the  winter  and 
also  to  lack  of  definite  information  in  r^ard  to  the  laws  of  flow  of 
water  under  ice.  Very  few  discharge  measurements  were  made  of 
streams  under  ice  conditions  in  the  Yukon-Tanana  region.  In  these 
an  electric  meter  suspended  by  a  cable  was  used,  observations  of 
velocity  beii^  made  at  sufficiently  short  intervals  in  the  vertical  to 
determine  the  mean. 

A  prime  essential  for  obtaining  accurate  stream-flow  records  is  a 
good  gaging  station.  To  make  the  record,  when  obtained,  most  val- 
uable, it  should  be  made  at  the  point  on  a  stream  where  the  record 
of  flow  is  most  likely  to  be  needed  either  in  the  present  or  the  future. 
Other  requisites  for  good  stations  are  (1)  a  permanent  stream  bed, 
(2)  freedom  from  backwater,  (3)  good  measming  conditions,  and  (4) 
one  channel  at  all  stages.  Since  gage  heights  are  recorded  for  the 
purpose  of  showing  the  fluctuations  of  the  stream,  they  should  be 
observed  at  frequent  intervals,  and  consequently  the  station  should 
be  located  near  an  available  observer.  The  sparse  settlement  of  the 
Alaskan  placer  r^ons  and  the  transient  character  of  the  inhabitants 
have  made  proximity  of  the  observer  the  ruling  consideration  in  the 
establishment  of  most  stations,  in  many  places  to  a  partial  exclusion 
of  the  desirable  requisites  mentioned  above.  Where  practicable,  the 
gage  heights  were  obtained  twice  a  day,  but  in  many  places  they 
could  be  read  but  once  a  day,  and  in  some  places  only  once  in  several 
days. 

OFFIOB  METHODS. 

At  the  end  of  each  season  the  field  or  base  data,  consisting  of  gage- 
height  records,  discharge  measurements,  and  full  notes  are  assem- 
bled. The  discharge  measurements  are  plotted  on  cross-section 
paper  and  rating  curves  are  drawn.    The  rating  tables  prepared 
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from  these  ciirves  are  then  applied  to  the  tables  of  daily  gage  heights, 
and  from  these  the  monthly  discharge  and  run-off  are  computed. 

The  discharge  measurements  at  a  gaging  station  when  plotted  with 
the  discharges  in  second-feet  as  abscissas  and  the  corresponding  gage 
heights  in  feet  as  ordinates,  define  curves  which  are  generally  more 
or  less  parabolic  in  form.  Where  measurements  may  be  made 
re{>eatedly  at  the  same  section,  curves. of  area  in  square  feet  and  of 
mean  velocity  in  feet  per  second  may  also  be  constructed  to  the  same 
scale  of  ordinates  as  the  dischaige  curve.  These  curves  aid  in 
extending  the  discharge  curve  beyond  the  limits  of  the  plotted  dis- 
charge measurements,  in  avoiding  errors  in  the  form  of  the  discharge 
curve,  and  in  determining  erroneous  measurements.  Discharge,  area, 
and  mean  velocity  curves  of  Fortymile  River  at  Steel  Creek  are  shown 
in  figure  4. 

A  gaging  station  on  an  ordinary  open  channel  without  backwater 
will  have  one  rating  curve  so  long  as  the  relation  between  gage 
heights  and  discharge  is  not  altered.  The  rating  curves  are,  there- 
fore, directly  dependent  on  the  permanency  of  the  channel.  Streams 
in  general  present  throughout  their  courses  to  a  greater  or  less  d^ree 
all  conditions  of  permanent,  semipermanent,  and  shifting  channels. 
These  conditions  are  evident  in  the  plotting  of  discharge  measure- 
ments and  in  the  construction  of  rating  curves.  Corresponding  to 
the  character  of  the  channel  a  station  may  have  (1)  a  permanent  rat- 
ii^,  (2)  a  rating  which  is  changed  only  at  extreme  high  water,  (3) 
a  rating  which  is  frequently  changing  and  which  requires  discharge 
measurements  and  changes  in  rating  at  intervals  dependent  on  the 
frequency  or  rate  of  the  change.  Although  each  class  of  rating  is 
represented  in  the  Yukon-Tanana  region,  the  majority  belong  to  tiie 
second  class.  Most  of  the  smaller  streams  of  interior  Alaska  have 
comparatively  steep  grades  and  wide  fluctuations  in  stage.  At  low 
stages  they  iisually  meander  through  a  wide  gravel  flood  plain  or 
through  channels  cut  in  the  muck.  Such  channels  can  not  well  resist 
the  erosive  action  of  a  good-sized  freshet  and  during  such  may 
undergo  radical  changes.  In  a  season  with  frequent  freshets  condi- 
tions approach  those  described  in  the  third  class.  Discharge  meas- 
urements should  then  be  made  frequently,  and  even  with  this  pre- 
caution the  daily  estimates  may  be  largely  approximate. 

EXPLANATION  OF  TABLES  AND  USE  OF  DATA. 

For  each  gaging  station  there  is  given  a  table  of  discharge  measure- 
ments and  a  table  showing  the  gage  height,  the  daily  discharge,  the 
mean  monthly  discharge,  the  mean  monthly  discharge  in  second-feet 
per  square  mile,  the  run-off  in  depth  in  inches  from  the  drainage  area, 
and  the  accuracy. 
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GAGE  HEIGHT  IN  FEET 
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The  discharge-measurement  table  gives  the  results  of  all  disch 
measurements  made  at  the  station.  The  gage  heights  give  the  d 
fluctuations  of  the  stream.  They  represent  the  elevation  of  the 
face  of  the  water  above  the  arbitrary  datum  of  the  gage  and  not  al; 
the  bed  of  the  stream.  The  daily  discharges  are  determine<^ 
application  of  a  rating  table  to  the  gage  heights. 

At  many  stations  it  was  impracticable  to  obtain  an  unbrc 
gage-height  record.  At  some  stations  readings  could  be  obtai 
only  occasionally,  and  at  others  longer  or  shorter  breaks  in 
record  necessarily  occurred.  Whenever  it  was  considered  feai 
the  daily  dischaige  for  these  periods  has  been  estimated.  T 
estimates  have  been  based  on  the  records  obtained  at  the  sta 
itself,  on  the  records  of  neighboring  stations  where  conditions 
comparable,  and  on  a  general  knowledge  of  conditions. 

For  each  drainage  basin  there  are  given  all  miscellaneous  disch 
measurements  made  in  the  basin  at  points  other  than  the  r^ 
stations.  The  wide  fluctuation  of  the  streams  render  these  mij 
laneous  data  of  rather  xmcertain  value.  With  a  few  exceptions  1 
represent  the  flow  of  the  various  streams  at  medium  or  low  sta 
Records  at  regular  stations  on  neighboring  streams  should  be  stu 
and  extreme  precautions  should  be  taken  before  basing  any  im 
tant  work  on  these  measurements. 

ACCUBACY  OF  DATA. 

The  accuracy  of  stream-flow  data  depends  primarily  on  the  nat 
conditions  at  the  gaging  stations  and  on  the  methods  and  care  i 
which  the  data  are  collected. 

The  effect  of  poor  channel  conditions  on  the  rating  has  I 
discussed.  In  a  normal  season  errors  from  this  cause  should 
be  great  at  a  station  which  is  carefully  established  and  rated. 

Practically  all  current-meter  measurements  made  under 
conditions  are  well  within  5  per  cent  of  the  true  discharge  at 
time  of  the  observation.  As  the  errors  of  meter  measurements 
largely  compensating,  the  mean  rating  curve,  when  well  define( 
much  more  accurate  than  the  individual  measurements.  Num^ 
tests  of  the  accuracy  of  current-meter  work  show  that  where  coi 
tions  are  good  it  compares  very  favorably  with  results  from  stan* 
weirs. 

The  accuracy  of  the  gage  heights  depends  on  the  reliability  of 
observers,  and  this,  with  very  few  exceptions,  is  believed  to  be 
It  is  obvious  that  when  a  stream  is  frequently  changing  in  stage, 
reading  or  two  readings  per  day  may  not  give  the  mean  height 
the  day.  It  seems  probable,  however,  that  errors  from  this  soi 
are  compensating  if  the  stage  does  not  have  a  diurnal  cycle  and 
greatly  decreased  in  the  monthly  mean,  although  the  reading  f( 
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single  day  may  be  considerably  in  error  if  taken  by  itself.  This  is 
especially  likely  to  be  true  in  the  values  of  the  maximum  and  mini- 
mum. The  maximum  should  be  increased  considerably  for  many 
stations,  and  the  TniniTnnm  value  should  be  taken  as  a  mean  of  seven 
days  or  more  rather  than  for  one  day. 

The  records  of  mean  monthly  discharge  per  square  mile  in  second- 
feet  and  the  run-off  in  depth  in  inches  may  be  subject  to  errors 
resulting  from  a  drainage  area  which  is  not  well  defined  by  available 
maps  and  to  the  wide  variation  in  contribution  to  run-off  over  the 
drainage  area. 

In  the  table  the  line  designated  "Accuracy"  shows  the  d^;ree  of 
reUability  which  it  is  believed  the  record  possesses.  It  does  not 
apply  to  the  maximum  or  minimum,  nor  to  any  individual  day,  but 
to  the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  reliability  of  the  observer,  and  knowledge  of  local  conditions. 
A  indicates  that  the  mean  monthly  flow  is  probably  accurate  within 
5  per  cent;  B,  within  10  per  cent;  C,  within  15  per  cent;  D,  within 
25  per  cent.    Special  conditions  are  covered  by  footnotes. 

BEGtJLAB  GAGmO  STATIONS. 

In  the  following  Usts  are  given  the  names  of  gaging  stations  main- 
tained in  the  Yukon-Tanana  region  by  the  United  States  Geological 
Survey  and  cooperative  parties  and  the  duration  of  the  records  at 
each  station.  Numbers  are  assigned  the  stations  to  aid  in  identi- 
fying their  location  on  Plates  X  to  XIII  (in  pocket).  The  stations 
are  grouped  imder  river  basins  in  downstream  order,  tributaries  of 
main  streams  being  indicated  by  indention.  The  main  stem  of  any 
stream  is  determined  by  the  drainage  area;  that  is,  the  headwater 
stream  having  the  largest  drainage  is  considered  the  continuation  of 
the  main  stream  and  local  changes  in  name  are  disregarded.  (See 
PI  IV.) 

Yukon  Biver  basin :  No.  on  piste. 

Yiikon  River  at  Eagle,  1911-12 1 

Fortymile  River  baedn: 

Main  stem  of  Fortymile  River: 

Dennison  Fork  at  mouth,  1912 2 

South  Fork  of  Fortymile  River  at  Franklin,  1910-1912 3 

Fortymile  River  at  Steele  Creek,  1910-1912 4 

South  Fork  of  Fortymile  River  basin: 

Mosquito  Fork  at  Kechumstuk,  1910-1912 6 

Kechumstuk  Creek  at  mouth,  1910-1912 6 

Gold  Creek  at  mouth,  1911 7 

Walkers  Fork  above  Poker  Creek,  1912 8 

Walkers  Fork  above  Cherry  Creek,  1911 9 

Walkers  Fork  above  Twelvemile  Creek,  1910 10 

Wade  Creek  at  claim  "No.  10  above,"  1910-1912 11 

Buckskin  Creek  above  Fortyfive  Pup,  1910-1912 12 

Fortyfive  Pup  at  claim  No.  13,  1910-1912 13 
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Fortymile  River  basin — Continued. 

South  Fork  of  Fortymile  River  basin — Continued.  No.  on  piatt 

North  Fork  of  Fortymile  River  at  the  "kink,''  1910-1912 14 

North  Fork  of  Fortymile  River  above  Middle  Fork,  1910 15 

Confederate  Creek  at  mouth,  1912 m U 

Hutchinson  Creek  below  Confederate  Creek,  1911-12 I' 

Hutchinson  Creek  below  Montana  Creek,  1910-1912 U 

Montana  Creek  at  claim  "No.  7  above,"  1910-1912 19 

King  Solomon  Creek  at  Liberty  Cabin,  1911-12 20 

Liberty  Fork  at  mouth,  1911-12 21 

Dome  Creek  at  Auburn  Mining  Co.  camp,  1912 2! 

Steele  Creek  at  mouth,  1910-1912 23 

Canyon  Creek  bebw  Squaw  Gulch,  1912 24 

Canyon  Creek,  1  mile  below  Squaw  Gulch,  1910 25 

Canyon  Creek,  2  miles  below  Siquaw  Gulch,  1911 2« 

Squaw  Gulch  at  claim  "No.  1  above,"  1910-1912 T, 

Mission  Creek  basin: 

Mission  Creek  above  Oregon  Creek,  1911 28 

Mission  Creek  above  Colorado  Creek,  1910 2J 

Wolf  Creek  above  Swanson's  dam,  1911 30 

American  Creek  at  claim  "No.  Sabove,"  1910-1912 31 

American  Creek  at  United  States  pumping  plant,  1910-11 32 

Discovery  Fork  below  Star  Gulch,  1910-1912 33 

Seventymile  River  basin: 

Seventymile  River  above  Flume  Creek,  1910, 1912 3* 

Seventymile  River  at  the  falls,  1910-1912 35 

Flume  Creek  one-fourth  mile  above  mouth,  1910-1912 36 

Alder  Creek  at  claim  "No.  7  above,"  1910-1912 3: 

Barney  Creek  above  ditch  intake,  1910 38 

Barney  Creek  ditch  below  forks,  1912 39 

Sonickson  Creek  above  ditch  intake,  191(^1912 ^ 

Washington  Creek  above  dam,  1912 ^ 

Crooked  Creek  below  Eldorado  Creek,  1910-1912 ^ 

Fox  Creek  at  Rolf's  claim,  1911-12 43 

Birch  Creek  basin: 

Birch  Creek  above  Twelvemile  Creek,  1911 44 

Birch  Creek  below  Twelvemile  Creek,  1911-12 45 

Birch  Creek  below  Great  Unknown  Creek,  191^ 45 

Birch  Creek  below  Clums  Fork,  1910-11 4: 

Birch  Creek  above  Sheep  Creek,  1911-12 4« 

Birch  Creek  at  Fourteenmile  House,  1908-1912 ^ 

Mastodon  Fork  of  Eagle  Creek  above  ditch  intake,  1909 ^ 

Fryingpan  Creek  below  forks,  1910 51 

Great  Unknown  Creek  at  mouth,  1912 ^ 

Clums  Fork  below  Munson  Creek,  1912 ^ 

Lawson  Creek  at  mouth,  1912 54 

Buckley  Bar  Creek  at  mouth,  1911-12 ^ 

Sheep  Creek  at  mouth,  1911-12 ^ 

Bachelor  Creek  below  CoBta  Fork,  1909-10 ^T 

Porcupine  Creek  above  ditch  intake,  1910 ^ 

Porcupine  Creek  below  ditch  intake,  1912 ^ 

Porcupine  Creek  below  Bonanza  Creek,  1908-1912 * 
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Birch  Creek  basin — Continued. 

Birch  Creek  at  Fourteenmile  House,  1908-1912— Continued.  No.  on  plate. 

Crooked  Creek  at  Central  House,  1909-1912 61 

Bonanza  Creek  above  ditch  intake,  1908-1910 62 

Bonanza  Creek  below  ditch  intake,  1911-12 63 

Independence  Creek  at  claim  "No.  9  above,'*  1911 64 

Manunoth  Creek  at  MiUer  House,  1908-1910 66 

Miller  Creek  at  mouth,  1911-12 66 

Deadwood  Creek  above  Switch  Creek,  1909-1912 67 

Portage  Creek,  4  miles  above  Medicine  Lake,  1912 68 

Porcupine  ditch  at  intake,  1912 69 

Bonanza  ditch  at  intake,  1910-1912 70 

Bonanza  ditch  below  jimction  with  Porcupine  branch,  1912 71 

Bonanza  ditch  at  outlet,  1911-12 72 

Manmioth  Creek  diversion  ditch,  1910 73 

Beaver  Creek  basin: 

Nome  Creek,  4  miles  above  Moose  Creek,  1912 74 

Nome  Creek  above  Ophir  Creek,  1911-12 76 

HesB  Creek  basin: 

Troublesome  Creek  below  Quail  Creek,  1908-1910 76 

Quail  Creek  at  claim  "No.  7  above,''  1909 77 

Quail  Creek  at  claim  "No.  9  below,"  1909-10 78 

Minook  Creek  basin: 

Minook  Creek  above  Little  Minook  Creek,  1908-9 79 

Hoosier  Creek  at  claim  "No.  11  above,"  1908-9 80 

Little  Minook  Creek  at  claim  "No.  9  above,"  1908-9 81 

Hunter  Creek  at  claim  "No.  17  above,"  1908 82 

Streams  tributary  to  Tanana  River  (miscellaneous  basins): 

Banner  Creek  at  mouth,  1909-10 83 

Salcha  River  near  mouth,  1909-10 84 

Junction  Creek  above  Moose  Lake  outlet,  1909-10,  1912 86 

Chena  River  basin: 

Chena  River  above  Shamrock  Creek,  1912 86 

Chena  River  above  Little  Chena  River,  1910-1912 87 

North  Fork  of  Chena  River  above  Monument  Creek,  1912 88 

North  Fork  of  Chena  River  below  Monument  Creek,  1912 89 

Monument  Creek  at  Chena  Hot  Springs,  1912 90 

Little  Chena  River  above  Sorrels  Creek,  1907-8, 1910 91 

Little  Chena  River  below  Fish  Creek,  1908,  1910 92 

Sorrels  Creek  above  Elliot  Creek,  1907-8,  1910 93 

Elliot  Creek  at  mouth,  1907-8, 1910 94 

FMh  Creek  below  Solo  Creek,  1910-1912 95 

Fish  Creek  above  Fairbanks  Creek,  1907-8 96 

Fish  Creek  at  mouth,  1908,  1910 97 

Miller  Creek  at  mouth,  1908, 1910 98 

Tolovana  River  basin: 

Washington  Creek  above  Aggie  Creek,  1908 99 

Washington  Creek  below  Aggie  Creek,  1908 100 

Aggie  Creek  at  mouth,  1908 101 

McManus  Creek  at  mouth,  1907,  1910-1912 102 

Chatanika  River  below  Faith  Creek,  1907-8, 1910-1912 103 
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Tolovuift  River  Yman — Contmned.  Ko.  on  phu 

Chatmnik*  River  below  Poker  Creek,  1907-1912 KM 

Chaunikm  ditch  Dear  outlet,  1910 lOfi 

Faith  Creek  at  moath,  1907, 1911-12 105 

Smith  Creek  above  Pool  Creek,  1911 lOT 

Pool  Creek  &t  mouth,  1911 Ift^ 

Charity  Creek  above  Homeetake  Creek,  1910,  1912 10> 

Homestake  Creek  at  mouth,  1910, 1912 11 

Kokomo  Creek  above  Alder  Creek,  1907 li: 

Coldstream  Creek  at  claim  "No.  6  below,"  1907 lU 

Baker  Creek  basin: 

Baker  Creek  at  road  croflBing,  1908 113 

New  York  Creek  at  Thankq^ving  ditch  intake,  190&-9 IH 

Califoi-nia  Creek  at  Thanksgiving  ditch  intake,  190&-9 U) 

Thanksgiving  ditch  near  outlet,  1908-9 IW 

California  branch  of  Thanksgiving  ditch  near  outlet,  1908 11* 

Pione«r  Creek  above  What  Cheer  Bar  ditch  intake.  1908-9 U? 

What  Cheer  Bar  ditch  at  intake,  1909 IW 

HuUinana  Creek  above  Cairo  Creek,  1908-9 130 

Hutlinana  Creek  below  Cairo  Creek,  1908 151 

Patterson  Creek  basin: 

Sullivan  Creek  above  Tof ty  d  itch  intake,  1908-9 12 

YUKON  BIVSB  DRAINAaS  BASIN. 


DESCRIPTION. 

The  Yukon  River  basin  comprises  the  greater  portion  of  the  vast 
area  lying  between  the  Pacific  Mountain  system  on  the  south  and  the 
Rocky  Moimtain  system  on  the  north.  Over  half  of  it  lies  in  Canada, 
its  tributaries  rising  far  to  the  southeast  in  the  rugged  mountains  d 
northeastern  British  Columbia  and  the  Yukon  Territory.  The 
stream  meanders  northwesterly  across  the  international  boundary  as 
far  as  the  Arctic  Circle,  near  which  it  gradually  turns  southwest  and 
flows  to  Bering  Sea.  Heading  in  an  area  some  portions  of  which  are 
little  more  than  a  score  of  miles  from  the  coast,  it  carries  its  drainage 
over  2,000  miles  before  finally  dischai^ing  it  into  the  sea.  The  foV 
lowing  table,  showing  the  approximate  lengths  and  draini^e  areas 
of  some  of  the  principal  rivers  of  North  America,  shows  the  Yukon  to 
rank  fifth  in  size  of  drainage  area. 


Length  and  drainage  area  of  the  principal  rivers  of  North  America. 


Rhrcn. 


Approxi- 
mate 
length. 


Appwri- 

msteam 

otdnboft 

tasin. 


Mississippi,  with  Miasoari 

Madcenxie , 

St.  Lawrence '...',.. 

Winnipeg  and  Nelson 

Yukon,  with  Lewes  and  Teslin 

Colorado  and  Oreen 

Colombia 

Ohio  andAlle^ieny 


MOet. 

6,000 
2.900 
2.000 
3.800 
2.300 
2,000 
1.200 
1,000 


4».OO0 

mow 

3OO.O00 
250.0^ 
210,000 
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The  main  Yukon  is  formed  by  the  junction  of  the  Pelly  and  Lewes, 
about  1,500  miles  above  the  mouth.  The  chief  tributaries  below  this 
junction  in  downstream  order  are  the  White,  Stewart,  Porcupine, 
Chandalar,  Tanana,  and  Koyukuk. 

The  drainage  areas  of  the  Yukon  at  various  points  along  its  course 
are  shown  in  the  following  table: 

Drainage  areas  of  Yukon  River  at  different  points  along  its  cotarse. 


• 

AboTe- 

Distance 

from 
iiioath.a 

Drainage 
area. 

White  Horse 

YUKON  TERBITOBT. 

MUei. 
2,050 
i;534 

1,482 

1,167 

914 

0 

8q,  mile: 
7,«30 

Dawson 

115,000 
122,000 

y^\%            

FOTtYuton 

177i666 

RApipATt,  ..    r    .    r    , - - T   -    - 

206,000 

Moath 

330,000 

a  Distances  as  detennined  by  Northern  Navigation  Co.  * 

Above  Eagle  the  Yukon  is  in  most  placies  confined  to  one  channel 
and  is  characterized  by  a  swift  current  and  occasional  rapids.  A 
general  view  of  the  Yukon  Valley  near  Eagle  is  shown  in  Plate  V,  A. 
Below  Eagle,  in  the  vicinity  of  Fort  Yukon,  the  river  enters  what  is 
known  as  the  Yukon  Flats.  For  about  200  miles  it  flows  rather  slug- 
gishly through  a  wide  valley  in  many  channels  and  sloughs  which 
frequently  shift,  causing  much  difficulty  in  navigation.  The  topog- 
raphy of  the  valley  then  changes  again,  and  to  the  mouth  of  the 
Tanana  the  river  flows  for  over  100  miles  through  a  stretch  which 
has  been  called  the  Lower  Ramparts  because  of  the  rampart-like  walls 
which  bound  it.  In  its  remaining  800  miles  the  Yukon  meanders 
through  a  valley  never  less  than  2  miles  wide  in  many  channels  and 
is  marked  by  numerous  islands  and  sand  bars.  A  more  complete 
description  of  the  Yukon  basin  is  given  by  Brooks.* 

A  station  was  maintained  on  Yukon  River  at  Eagle  during  1911 
and  1912  and  daily  gage-height  records  were  obtained  for  the  greater 
part  of  the  open  season.  Previous  to  this  very  few  data  on  the  flow 
of  the  Yukon  had  been  collected.  Approximate  measurements  made 
by  Dawson  *  at  the  confluence  of  Pelly  and  Lewes  rivers  gave  a  dis- 
charge of  66,955  second-feet  late  in  the  summer  when  the  river  was 
at  about  mean  stage. 

Ogilvie,'  who  made  more  careful  measurements  of  the  Yukon  at 
the  international  boundary,  gives  considerable  information  as  to  the 

1  Brooks,  A.  H.,  The  geography  and  geology  of  Alaska:  U.  S.  Qeol.  Survey  Prof.  Paper  45,  p.  64, 1906. 
sDawson.O.  M.,  Yukon  dlstrictand  British  Columbia:  Geol.and  Nat.  Hist.  Survey  Canada  Ann.  Kept., 
vol.  3,  pt.  1,  p.  183, 1880. 
•  OgUvie,  William,  The  Kkmdike  Official  Guide,  Buflato,  p.  56, 1886. 
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discharge.  In  December,  1895,  the  discharge  was  estimated  at 
about  96,000  second-feet,  the  mean  summer  flow  at  about  135,000 
second-feet,  and  the  flood  flow  at  180,000  to  225,000  second-feet. 
Results  at  Eagle,  about  12  miles  below,  show  that  Ogilvie's  estimate 
of  a  mean  summer  discharge  of  135,000  is  approximately  correct, 
but  that  his  estimates  for  winter  flow  and  flood  flow  are  too  small. 

On  September  8,  1899,  when  the  Yukon  was  at  a  low  summer 
stage,  a  discharge  measurement  made  73  miles  above  the  mouth  by 
the  Coast  and  Geodetic  Survey  gave  436,000  second-feet. 

Miscellaneous  measurements  were  made  of  the  Fiftymile  River  at 
Whitehorse,  Yukon  Territory,  in  1908  and  of  the  Yukon  at  Rampart 
in  the  spring  of  1909.     (See  pp.  66-67.) 


WSater  surface  May  22,  Idll.st  time  of  highest  discharge  measurement 
Water  surface  September  I4.l9l2^t  time^f  lowest  open-channel  discharge  measurement 


^''''''^'^^^f^^f^^^^^'^^ 


Approximate  position 

April  24,l9ll,attime  of  measurement  through  ice 


0  200  400  600  eOO  1000  1200 

DISTANCE  IN  FEET  FROM  INITIAL  POINT 

FiouKK  5.— Cross  section  of  Yukon  River  at  measuring  section  at  Eagle. 
YUKON   BIVEB  AT  EAGLE.^ 

In  May,  1911,  a  gage  was  established  on  Yukon  River  at  Eagle, 
and  gage  readings  were  made  from  May  9  to  September  30,  191 1, 
and  from  May  20  to  October  21,  1912.  The  gage  consisted  of  a  white 
strip  about  3  feet  wide  painted  on  the  rock  face  of  a  high  bluff  just 
below  the  town  of  Eagle  (see  PI.  V,  A)j  and  graduated  in  black  paint 
at  intervals  of  a  quarter  of  a  foot,  the  even  feet  being  marked  by 
numbers  sufficiently  large  to  enable  the  gage  to  be  read  from  Eagle, 
about  half  a  mile  distant,  by  telescope.  The  observer  read  the  gage 
to  one-eighth  of  a  foot. 

Discharge  measurements  were  made  about  2  miles  above  Eagle  by 
floats  on  a  straight  stretch  of  channel  about  1,000  feet  long  whose 
cross  section  was  believed  to  be  practically  uniform.  The  river  at 
this  point  is  about  1,600  feet  wide.  About  midlength  of  the  proposed 
run  for  the  float  the  cross  section  was  determined  by  cutting  holes 
through  the  ice  at  intervals  of  50  feet  and  making  soundings  at  each 
hole.  The  exposed  section  was  determined  by  levels  and,  together 
with  the  section  obtained  by  soundings,  wa3  referred  to  a  permanent 
bench  mark.      (See  fig.  5.)     The  bench  mark  is  a  notch  cut  in  the 

1  For  a  fuller  description  of  this  station  and  its  record  of  discharge  for  1913,  see  Porter,  E.  A.,  and 
Daveni)ort,  R.  W.,  The  discharge  of  Yukon  River  at  Eagle,  Alaska:  U.  S.  Qeol.  Survey  Water-Supply 
Paper  346-F,  1914. 
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A.     YUKON  RIVER  AT  EAGLE. 


B,     FORTYMILE  RIVER  BELOW  STEEL  CREEK. 
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A.    TYPICAL  TOPOGRAPHY,  MASTODON  CREEK, 
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base  of  a  willow  at  the  top  of  the  left  bank  300  feet  below  the  upper 
nmge  line.  The  transit  point  at  the  upper  end  of  the  range  line  is 
marked  by  a  witness  stake  and  a  pile  of  stones.  Seven  feet  back 
from  the  transit  point  a  2-inch  birch  is  blazed  ajad  marked  by  three 
notches.  Two  prominent  poplars  about  6  inches  in  diameter  stand 
about  50  feet  back  of  the  point  and  a  little  downstream. 

On  April  24,  1911,  the  vertical  velocity  of  the  stream  at  the  ice 
holes  was  determined  by  a  Price  current  meter,  and  the  discharge 
was  computed  as  10,100  second-feet.  This  is  considered  to  be  near 
the  minimum  discharge  at  Eagle  for  1911  and  it  probably  represents 
very  closely  the  minimum  from  year  to  year.  Dxmng  May,  1911, 
seven  discharge  measurements  were  made  by  means  of  ice  floats. 
In  1912  three  measurements  were  made,  two  by  driftwood  floats  and 
one  by  bottle  floats. 

The  instruments  used  for  these  measurements  were  a  transit  and 
3top  watch.  The  passage  of  ice  cakes  were  timed  over  a  run  of  500 
feet  and  their  location  was  determined  by  a  transit  on  the  upstream 
range  line.  Two  men  decided  upon  a  cake  as  it  crossed  the  upper 
range,  and  while  one  man  followed  it  with  the  transit  telescope  the 
lother  went  down  to  the  lower  range  and  when  the  float  crossed  signaled 
the  transit  man  and  noted  the  time.  For  the  bottle  floats  ordinary 
beer  bottles,  weighted  with  sand  and  marked  with  flags  stuck  in  the 
necks,  were  used.  White  flags  were  fo\md  to  be  the  most  easily  visible. 
The  floats  were  dropped  from  a  rowboat  at  intervals  of  about  75  feet 
across  the  stream  above  the  upper  range  line. 

Observations  were  also  made  to  determine  the  coefficient  required 
to  reduce  stuface  velocity  to  mean  velocity.  A  rowboat  with  a 
sack  of  rocks  as  an  anchor  was  employed.  The  very  swift  current 
of  the  Yukon,  with  depths  of  20  to  30  feet,  made  the  task  diffi- 
cult It  was  found  necessary  to  use  200  poxmds  of  rocks  to  furnish 
sufficient  anchorage.  When  observations  at  a  point  were  completed 
the  rope  was  cut,  the  boat  pulled  to  the  shore  as  quickly  as  possible, 
I  and  then  hauled  back  upstream  far  enough  for  another  trial.  The 
results  of  these  observations  indicated  a  coefficient  of  0.92,  somewhat 
-hi^er  than  is  fo\md  in  most  streams.  This  coefficient  was  used  for 
I  the  reduction  of  all  discharge  measurements.  All  the  measurements 
!  plot  within  3  per  cent  of  the  mean  rating  curve,  except  that  of  May 
'  19, 1911,  which  plots  14  per  cent  greater,  probably  because  of  certain 
abnormal  conditions  of  ice  flow  at  the  time  of  the  measurement. 

Besides  the  records  of  daily  discharge  for  the  period  of  gage-height 
records,  there  is  given  a  table  showing  the  mean  monthly  discharge, 
run-off  in  second-feet  per  square  mile,  and  run-off  in  inches  on  the 
dramage  area  throughout  1911  and  1912.  The  portions  of  the  years 
for  which  daily  records  were  unavailable  are  based  on  the  personal 
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knowledge  of  conditions  of  winter  flow  and  on  miscellaneous  measure- 
ments made  through  the  ice.  The  error  involved  by  such  an  estim&t^ 
can  not  be  great  in  its  effect  upon  the  total,  for  77  per  cent  of  the 
run-off  for  1911  occurred  in  the  145  days  of  the  gage-height  record 
and  75  per  cent  of  that  in  1912  occurred  in  155  days. 

The  maximimi  discharge  for  24  hours  as  given  by  the  record  was 
254,000  second-feet  on  May  22,  191 1.  The  discharge  has  imdoubtedlj 
been  considerably  greater  than  this.  The  ordinary  winter  miniiniiiii 
has  been  estimated  as  about  10,000  second-feet,  but  this  is  probably 
rather  excessive  for  the  extreme  minimum.  The  mean  daily  discharge 
for  1911  and  1912  is  computed  to  be  88,300  second-feet. 

The  mean  annual  run-off  in  depth  in  inches  in  1911  and  1912,  dis- 
tributed evenly  over  the  drainage  area  of  122,000  square  miles  above 
Eagle,  is  8.18  inches.  The  rainfall  from  November  1, 1910,  to  October 
30,  1912,  is  believed  to  have  been  close  to  normal.  It  seems  reason- 
able to  assume  from  the  available  precipitation  records  (p.  23)  thai 
the  normal  rainfall  in  this  area  is  approximately  12  inches.  If  ih^e 
assumptions  are  correct,  the  run-off  from  this  area  exceeds  60  per 
cent  of  the  precipitation.  Comparison  of  this  result  with  various 
basins  in  the  United  States  throws  doubt  on  the  accuracy  of  so  high  & 
percentage  of  run-off.  As  has  already  been  shown,  the  drainage  area 
of  the  Yukon  presents  decidedly  different  conditions  from  those  in 
most  river  basins  of  the  United  States. 

The  extensive  areas  of  frozen  groxmd  are  an  obstacle  to  percolation, 
for  when  the  upper  layer  of  thawed  earth  is  saturated  the  rainfall 
can  only  seek  its  way  to  the  nearest  watercourse,  and  it  therefore 
escapes  with  a  minimimi  of  the  losses  which  are  promoted  by  i>erco- 
lation.  Tbe  climate  and  topography  are  unfavorable  for  great  losses 
by  evaporation,  and  losses  due  to  vegetation  are  small  because  the 
summer  is  too  short  and  cool  for  luxuriant  plant  growth. 

It  seems  safe  to  state  that  the  run-off  per  square  mile  from  the 
drainage  area  of  the  Yukon  above  Eagle  exceeds  that  of  half  the  area 
of  the  United  States. 

Discharge  measurements  of  Yukon  River  at  Eagle,  Alaska,  1911-12. 


Date. 

Oaee 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Apr.  24.. 

1911. 

FeH. 

See.'ft. 

«  10,100 
6  125,200 
6  125,200 
6  121,400 
6  215,600 
6  234,700 
6  237,700 

1911- Continued. 

Ftd. 
11.90 

3.45 

9.65 

-2.00 

See.'fi. 
6  2S3,aO0 

May     9 

2.90 
3.10 
2.40 
7.50 
10.10 
11.25 

1912. 
May  21 

10 

16 

c  126,900 

19 

July  29 

e222.90D 

20            ..   . 

Sept.  14 

'68.200 

21 

o  Measurement  with  current  meter  under  ice. 

6  Measuremoit  with  ice  floats. 

c  Measurement  with  floatim:  driftwood. 

4  Bottle  floats  used  /or  determining  velocities. 
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Monthly  discharge  of  Yukon  River  at  Eagle,  Alaska,  1911  and  1912. 

Discharge  in  second-feet. 

Run-off  (depth 
in  inches). 

Month. 

Mean. 

Per  square  mile. 

1911 

1912 

1911 

1912 

1911 

1912 

January , , t 

21,000 
15,000 
11,000 
12,000 
156,000 
184,000 
178,000 
139,000 
106,000 
60,000 
37,000 
28,000 

21,000 
15,000 
11,000 
12,000 
125,000 
160,000 
147,000 
127,000 
73,600 
51,000 
37,000 
28,000 

0.172 
.123 
.090 
.098 
1.28 
1.51 
1.46 
1.14 
.869 
.492 
.303 
.230 

0.172 
.123 
.090 
.098 
1.02 
1.32 
1.20 
1.04 
.603 
.418 
.303 
.230 

0.20 
.13 
.10 
.11 
1.48 
1.68 
1.68 
1.31 
.97 
.57 
.34 
.27 

0.20 

February , t ^ , 

.13 

March ..'.                          

.10 

April 

.11 

iSy  ::          :::::: ::..: : 

1.18 

June 

1.47 

July 

1.38 

August ~ 

S^mtemhw 

1.20 
.67 

Oc^«r.           

.48 

Novwnbw . .  r 

.34 

TWiftimrfhxtr 

.27 

The  yMT 

8.84 

7.35 

1 

Dixily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Yukon  River  at  Eagle,  Alaska, 

for  1911-12. 

[Drafaiage  area,  122,000  square  miles.    Observers:  Jay  Mattison,  1911;  W.  P.  Thrall,  1912.] 
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Daily  gage  height,  in  feet,  and  d%9charge,  in  eeeond-fe^y  of  Yukon  River  at  Eagle,  jUa^ 

for  i9ii-if— Continued. 


D«y. 


height. 


May. 


charge. 


hdi 


June. 


Gage 
id^t. 


Dis- 
charge. 


July. 


Dis- 
charge. 


Oage 
height 


Aogust. 


Dis- 
charge. 


Gage 
he^t 


Septombtf. 


Dto- 
charge. 


Oage       Dfe- 
heignt.  cbaift. 


October. 


1. 

2.. 

8.. 

4.. 

6.. 

6., 
7.. 
8.. 
9.. 
10.. 

U.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
10.. 
20.. 

21.. 
22.. 
23.. 
24. 
26. 

2«. 
27., 
28., 
29. 
30. 
31. 


1912. 


3.6 

3.4 

3.2 
8.5 
8.7 
4.5 


133,000 

130,000 
128,000 
132,000 
134,000 
146,000 


5.2 
6.4 
7.1 


155,000 
172,000 
182,000 
7.9j  194,000 
8.8  206,000 
9.8^  223,000 


229,000 
229,000 
229,000 
217,000 
193,000 

165,000 
146,000 
129,000 
120,000 
118,000 
118,000 
121,000 
126,000 
132,000 
136,000 

140,000 
160,000 
181,000 
178,000 
171,000 

162,000 
158,000 
106,000 
181,000 
182,000 

182,000 
169,000 
160,000 
150,000 
4.01  138,000 


ia2 

10.2 

ia2 

9.4 
7.8 

5.9 

4.5 

3.3 

2. 

2.5 

2.5 
2.7 
3.1 
8.5 
3.8 

4.1 
6.2 
7.0 
6.8 
6.3 

5.7 
5.4 
6.0 
7.0 
7.1 

7.1 
6.2 
5.5 

4.8 


8.7 
3.5 
3.0 
2.8 
2.8 

S.2 
4.0 

4.8 
4.8 


3.8 
3.7 

3.5 
3.2 
3.0 
2.8 
2.8 

Z 

3.2 

4.3 

6.0 

6.2 

5.8 
5.4 
7, 

lao 
la 

8.01 


134,000 
132,000 
125,000 
122,000 
122,000 

128,000 
138,000 
150,000 
150,000 
147,000 

144,000 
141,000 
138,000 
136,000 
134,000 

132,000 
128,000 
125,000 
122,000 
122,000 

122,000 
128,000 
143,000 
167,000 
169,000 

164,000 
158,000 
182,000 
226,000 
240,000 
196,000 


7.6 
6.5 
6.1 
5.0 
4.5 

4.2 
8.9 
4.7 
4.0 
8.7 

8.2 
4.5 
4.7 
5.7 
5.0 

3.0 
2.8 
2.2 
2.0 
2.0 


188,000 
174,000 
168,000 
152,000 
146,000 

141,000 
137,000 
148,000 
138,000 
184,000 

128,000 
146,000 
148,000 
162,000 
152,000 

^•«^ 
122,000 

115,000 

112,000 

112,000 


-0.2 


-  .5 


-L8 


-2.0 
-2.1 

-2.2 
-L6 


-LO 


LO  111,000 
1.7  110,000 
L4  106,000 
L2  103,000 
.81    96,300 

97,000 
95,500 
94,500 
93,000 
02,000 
90,500 


-2.0 


89,000 
87,300 
85,600 
84,000 
82,000 

78,000 
77,000 
76,000 
74,000 

72,000 
70,000 
69,000 
68,000 
67,100 

66,200 
73,000 
76,000 
78,500 
76,000 

74,000 
72,000 
70,000 
68,000 
67,000 

66,500 
66,000 
66,500 
66,000 
64,600 


-2.5 
*^'6 


-4.0 


64,000 

63,500 
62,000 

m,m 

£8,600 

57,600 
66, 6» 
55,  (W 
54,000 
53,000 

52,500 
52,600 
51,500 
51,000 
50,561 

50,000 

49,500 
49,000 
48,  »0 
48,600 

0  47,500 


Mean  dis- 
charge 
Second- 
feet  per 
square 
mile... 
Run-off 
(depth 
fninch- 
es  on 
drainage 
area)... 
Ifaximum 
Minimum 
Accuracy 


161,000 
t32 


0.59 
223,000 
128.000 


160,000 
L32 


1.47 

229,000 

118,000 

A 


147,0 


t20 


L38 
240,000 
122.000 


127,000 


1.04 


1.20 
188,000 


73,600 


aoQs 


0.67 
89,000 


53,900 


a4fi 


a3s 

64,000 

47,500 

A 


a  Ice  commenced  running. 
YUKON   RIVER   AT  RAMPART. 

A  cross  section  and  a  discharge  measurement  were  obtained  on 
May  1,  1909,  just  above  the  mouth  of  Rampart  Creek,  which  is  a 
small  tributary  from  the  south  at  the  lower  end  of  the  town  of  Ram- 
part. The  bed  is  thought  to  be  semipermanent  and  the  channel  is 
straight  for  at  least  1,000  feet  above  and  below  the  point  of  measure- 
ment. The  banks  on  each  side  are  high,  with  long  gentle  slopes. 
The  left  slope  is  of  cemented  gravel  and  bowlders;  the  right  is  of 
small  gravel  and  is  liable  to  s%ht  changes.  At  the  time  the  cross 
section  was  made  the  ice  varied  in  thickness  from  4  to  4}  feet,  which 
was  probably  the  maximimi  for  the  winter.  The  width  of  the  sec- 
tion at  the  highest  lesrel  of  the  ice  was  1,560  feet,  and  its  width  at  the 
water's  surface  was  1,300  feet,  so  that  for  250  feet  the  ice  was  in 
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contact  with  the  bed.  The  stage  of  the  river  at  the  time  of  the  first 
ice  cover  in  the  fall  was  considerably  higher  than  at  the  time  of  the 
measurement,  and  as  the  water  lowered  its  width  decreased  and  the 
ice  sheet  fell,  coming  into  contact  with  the  previously  submerged 
sloping  bank.  The  greatest  depth  of  water  below  the  bottom  of  the 
ice  was  found  to  be  15.9  feet  at  a  distance  of  420  feet  from  the  left 
edge  of  the  ice. 

On  May  10  and  21,  1009,  two  float  measurements  were  made  by 
timing  ice  cakes  over  a  500-foot  range.  The  distance  of  the  ice  cakes 
from  the  shore  was  estimated,  but  it  is  believed  no  large  error  was 
introduced  by  this,  for  the  velocity  and  section  were  very  tmiform. 
The  measurements  are  considered  to  be  only  approximate.  The 
stage  was  considerably  above  the  mean  for  the  summer. 
Di8chttrge  meoMuremenU  of  Yukon  River  at  Rampart^  1909. 


Date. 


Width. 


Area. 


Mean 
velocity. 


Db. 
charge. 


Oaee 
height. 


Drainage 


Diwharge 

per 

square 


May   1 
May  19 

May  21 


Fed. 
1,360 
1,760 
1,750 


Sf.ft. 
11,700 
68,100 
58,500 


Ft.pr.9ee. 
0.93 
6.32 
6.31 


8ee.-ft. 
10,900 
367,000 
360,000 


Feet. 

a  51.6 
80.9 
81.1 


8i 


mi. 
206,000 
206,000 
206,000 


Sec-ft. 
0.05 
1.78 
1.79 


a  Bottom  of  the  ice. 
FIPTYMILE  BIVEB  AT  WHITBHOBSB,   YUKON  TEBBITOBY. 

Since  1902  the  White  Pass  &  Yukon  Railroad  Oo.  has  kept  daily 
records  of  the  stage  of  Fiftymile  River  at  Whitehorse  and  of  the 
dates  of  opening  and  closing  of  navigation.  In  the  spring  of  1908 
members  of  the  United  States  Geological  Survey,  on  their  way  to 
the  interior  of  Alaska,  made  the  following  measurements  of  the  river 
at  this  point: 

Miacellaneous  measitrements  of  Fiftymile  River  at  Whitehorse^  Yukon  Territory^  1908. 


Date. 

Oase 
height. 

Dboharge. 

Drainage 
area. 

Discharge 

per  square 

mile. 

June  10 * 

Inchee. 

.St 

SeC'ft. 
4,490 
5,100 

Sq.  miles. 
7,630 
7,630 

Sec.-ft. 
0.588 

Jmiel6.,.                              

.668 

FOBTYMILE  BIVEB  DBAINAQE  BASIN. 
DESCBIPTION. 

Fortymile  River  is  tributary  to  Yukon  River  in  the  Yukon  Territory 
at  longitude  140*"  30'  west  and  latitude  64°  30'  north,  about  50  miles 
below  Dawson,  Yukon  Territory,  and  about  the  same  distance  above 
Eagle,  Alaska.  The  main  river  rises  in  Alaska  and  enters  Canadian 
territory  about  23  miles  above  its  mouth.  Some  of  its  southern  tribu- 
taries also  rise  in  Canadian  territory.     Of  its  total  drainage  area  of 
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6,350  square  miles,  about  4  per  cent  lies  in  Canadian  territory.  The 
area  is  roughly  fan-shaped,  the  extreme  diametric  dimensions  being 
approximately  100  miles.  The  stream  flow  is  predominantly  froin 
west  to  east.  About  40  miles  in  an  air  line  from  its  mouth  the  river 
divides  into  North  and  South  forks,  and  again  these  subdivide  some- 
what synmietrically  into  other  forks.  These  tributaries  will  be 
described  more  in  detail  on  later  pages. 

On  the  north  the  tributaries  interlock  with  those  of  Mission  Creek 
and  Seventymile  and  Charley  rivers  in  high,  rocky  ridges,  of  which 
Glacier  Mountain  is  the  most  prominent.  From  the  west  Good- 
paster,  Volkmar,  and  Healy  rivers  take  the  adjoining  drainage  from 
mountains  equally  rugged.  In  the  southeast  the  streams  head 
in  a  country  of  relatively  low  relief  at  a  distance  of  only  a  few 
miles  from  Tanana  River.  Ladue  Creek  and  Sixtymile  River  form 
the  opposing  drainage  on  the  east  and  southeast,  the  moderately  low 
dividing  range  being  accentuated  by  several  large  dome-shaped 
moimtains. 

A  prominent  feature  of  the  lower  Fortymile  basin  b  the  well-defioed 
bench  which  marks  the  elevation  of  an  earlier  valley  floor.  In  tiie 
vicinity  of  Steel  Creek  this  bench  is  about  600  feet  above  the  stream 
bed.  The  planes  of  the  present  and  of  the  older  valley  floors  coincide 
near  the  mouth  of  Kechxmistuk  Creek  at  an  elevation  of  about  2,000 
feet  above  sea  level.  A  view  of  the  Fortymile  Valley  just  below  Steel 
Creek  is  shown  in  Plate  V,  B. 

MAIN   STEM   OF  FORTYMILE   RIVEB. 
BB8CBIPTI0V. 

The  main  stem  of  Fortymile  River,  as  determined  by  the  area  of 
drainage,  consists  of  sections  named  in  downstream  order  Dennison 
Fork,  South  Fork,  and  Fortymile  River,  Dennison  Fork  joining 
Mosquito  Fork  to  form  the  South  Fork. 

Dennison  Fork  has  its  source  in  a  coimtry  characterized  by  wide 
swampy  valleys  which  slope  gently  into  fairly  high  mountains.  TOw 
ridge  separating  its  drainage  from  that  of  Tanana  River  parallels  the 
Tanana  at  a  distance  varying  from  4  to  10  miles.  Its  drainage  arei 
of  1,540  square  miles  is  about  equally  divided  between  two  fork 
which  imite  to  form  the  main  stream  about  12  miles  above  its  moutb. 

BSHinSOV  FOBK  AT  MOXTTH. 

This  station  was  located  about  one-half  mile  above  the  junction 
with  Mosquito  Fork,  one-half  mile  below  the  mouth  of  a  smaD 
tributary  from  the  right  known  as  Deep  Creek,  and  2J  miles  south  of 
Chicken  post  office. 

A  gage  was  installed  and  one  discharge  measurement  was  made 
in  1911.  This  gage  was  carried  out  by  the  high  water  of  June  17, 
1912,  and  a  second  was  installed  by  the  observer  on  June  19,  all 
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1912  measurements  being  referred  to  the  latter.  The  relation  between 
the  two  gages  was  determined  approximately  from  the  1911  measure- 
ment and  all  gage  readings  before  June  17  were  reduced  to  the  datum 
of  the  1912  gage. 

The  drainage  area  of  Dennison  Fork  is  nearly  one-fourth  that  of 
Fortymile  River  at  the  mouth.  Some  prospecting  has  been  done 
in  its  basin,  but  no  attractive  discoveries  have  been  made  and 
there  are  practically  no  settlers  in  the  entire  area.  The  meager 
records  give  some  idea  of  the  character  of  its  flow.  It  is  beUeved  that 
the  run-off  for  Jime,  1912,  was  abnormally  large  and  that  the  dis- 
charge of  6,600  second-feet  on  Jime  17  is  nearly  the  maximum  for 
this  stream.  It  is  estimated  that  the  minimum  sunmier  discharge  is 
lees  than  100  second-feet. 

Discharge  measuremenU  o/Denniion  Fork  at  nunUh,  1911  and  1912. 


Date. 


Db. 
charge. 


191L 
Aug.  23 

1912. 

July    9 

Aug.  15 

Aug.  1« 


Sec-ft. 


139 


203 
807 
625 


Daily  ffage  height,  in  feet,  and  diicharge,  in  second-feet,  of  Dennison  Pork  at  mouth,  for  19 12. 
[Drainage  area,  1,540  square  miles.    Observer,  J.  V.  Anderson.] 


June. 

July. 

August. 

Day. 

June. 

July. 

August. 

Day. 

1 

Q 

! 
1 

Q 

1 

1 

1 

Q 

■4 

1 

Q 

1 

Q 

1 

2.25 
1.90 
1.70 
1.50 
1.35 

1.20 
1.05* 

**.*85* 

970 
650 
515 
396 
324 

260 
240 
220 
203 
190 

180 
170 
160 
148 

26 

3.50 
3.40 
3.60 
2.80 
2.50 

2,500 
2,360 
2,640 
1,600 
1,240 

2 

0.80 

135 

27 

1 

3 

28 

4 

29 

1 

5 

30 

3.40 
3.20 
3.00 
2.65 
2.50 

2.30 
2.65 
2.95 
2.90 
3.00 

5.00 
5.80 

2,360 
^080 
1,840 
1  420 
1,240 

1,420 
1,780 
1  720 
1,840 

4,960 
6,500 
5,400 
41280 
3,260 

2,940 
2,'780 
2,780 
2,640 
2,000 

31 

6 

Mean  dls- 
charge. . .  - 

7 

2,590 
1.68 

1.56 

ft,  500 

1,020 

C 

330 
0.214 

0.11 
970 
148 
B 

8 

9 

Secondf-feet 
per  square 
mile 

10 

11 

Run-off 
(depth  in 
inches  on 
drainage 
area)     ... 

12 

13 

14 

15 

2.10 
1.86 

820 
615 

UATim^im , . 

1« 

Mintm^in^ 

17 

18 

19 

4.60 
4.00 

3.80 

20 

21 

22 

23 

24 ' 

3.60 
3.20 

25 
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SOUTH   FORK  OF  FORTYMILE   RIVER  DRAINAGE   BASIN. 
DB8CSIPTI0V. 

Mosquito  Fork,  which  joins  Dennison  Fork  from  the  north  to  form 
South  Fork,  heads  at  an  elevation  of  3,000  to  4,000  feet  in  a  ridge 
paralleUng  Tanana  River  about  20  miles  from  that  stream  and  flows 
generally  northeast  for  about  75  miles.  Its  drainage  area  comprises 
1,120  square  miles.  Chicken  Creek,  the  first  tributary  above  the 
mouth,  though  of  small  dramage  area,  is  economically  important  as 
a  gold  producer.  Gold  Creek  joins  from  the  north  about  20  miles 
above  Dennison  Fork,  and  Kechumstuk  Creek  enters  from  the  same 
side  about  8  miles  farther  upstream.  Near  the  mouth  of  Kechumstuk 
Creek,  at  an  elevation  of  about  2,000  feet,  an  abrupt  decrease  in 
stream  gradient  is  noticeable,  and  the  valley  above  this  place  widens 
and  becomes  swampy.  The  valley  floor  narrows  again  about  8  miles 
above,  at  a  point  where  a  spur  from  the  south  approaches  the  stream. 
This  spur  marks  the  lower  end  of  the  flat  swampy  area  known  as 
Mosquito  Flats,  which  constitutes  a  large  portion  of  the  upper  drain- 
age area  of  Mosquito  Fork.  These  flats  extend  along  the  stream  for 
about  20  miles,  and  at  some  places  are  12  to  14  miles  wide.  They 
are  a  tangle  of  lakes  and  sloughs,  and  it  is  said  that  during  a  wet 
season  they  are  practically  covered  with  water. 

The  principal  tributaries  to  South  Fork  below  the  junction  of  Denni- 
son and  Mosquito  forks  are  Atwater  Creek,  Walker  Fork,  Napoleon, 
Franklin,  Buckskin,  Uhler,  and  Butte  creeks.  The  largest  of  these 
is  Walker  Fork,  and  it  is  also  the  most  important  because  of  the 
placer  gold  produced  by  its  tributaries.  The  more  prominent  of  these 
are  Poker,  Davis,  Cherry,  and  Twelvemile  creeks.  Liberty  Fork,  and 
Wade  Creek. 

SOUTH  FOBK  AT  FRAVKLIH. 

This  station  was  located  about  50  yards  above  the  mouth  of 
Franklin  Creek  and  75  yards  from  the  Franklin  road  house.  It  was 
^tablished  on  July  9,  1910,  and  records  have  been  obtained  for 
three  seasons.  Discharge  measurements  were  made  from  a  boat 
at  high  stages  and  by  wading  at  low.  Freshets,  which  bring  gravel 
down  Franklin  Creek  and  deposit  it  below  the  gage,  have  caused 
slight  changes  in  the  control  and,  consequently,  in  the  ratings,  but 
the  discharges  are  nevertheless  beheved  to  be  very  reliable.  The 
maximum  discharge  for  the  period. of  the  records  was  12,600  second- 
feet  on  June  17,  1912.  This  is  reported  by  the  settlers  to  have  been 
the  highest  stage  for  many  years.  The  discharge  reached  a  minimmn 
of  134  second-feet  on  August  4  and  5,  1910. 
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DMuxrgt  metuuremenii  of  South  Fork  o/FortymUe  River  at  Frankliny  1910-1912. 


Date. 


Oace 
height. 


Db- 
charge. 


Date. 


Oage 
height. 


Dis- 
charge. 


1910. 

July  10 

Aug.   3 

4 

11 

15 

1911. 

May  25 

31 

June   2 

July  11 


Ful. 

SiC-ft, 

2.71 

061 

%n 

164 

X20 

146 

8.88 

2,470 

2.77 

800 

4.30 

2,900 

6.20 

•      8,870 

4.17 

2,460 

2.76 

906 

1911— Coothitied. 
July  16 

16 

Aug.  22 

28 

1912. 

June    7 

July    8 

Aug.  11 

11 

12 


FM. 
6.40 
6.94 
2.33 
2.06 


4.94 
X60 
2.82 
8.76 
6.21 


8ie.-ft. 

4,130 

4,890 

466 

204 


8,800 
622 
MOO 
2»210 
6,660 


Daily  gage  height ^  in  feet,  and  dUcharge.  in  second-feet,  of  South  Fork  ofFortymile  River 

at  Franklin  for  1910-1912, 

[Drainage  area,  8,180  square  mUes.    Observer,  John  Roberts.] 


July. 

August. 

September. 

Day. 

July. 

August. 

September. 

Day. 

1 

P 

1 

1 

Q 

1 

A 

1 

A 

1 

1 

i9ia 
1 

2.26 
2.26 
2.23 
2.21 
2.21 

2.17 
2.17 
2.26 
6.38 
4.79 

3.92 
3.54 
3.23 
2.92 
2.79 

2.78 
2.77 
2.83 
2.83 
2.78 

179 
179 
166 
153 
153 

134 

134 

179 

6,120 

4,060 

2,630 

1900 

1,430 

968 

787 

700 
761 
842 
842 
709 

2.60 
2.60 
2.64 
2.64 
2.60 

2.60 
2.60 
2.50 
2.50 
2.50 

2.60 
2.50 
2.50 
2.54 
2.54 

2.58 
2.58 
2.67 
2.67 
2.67 

420 
420 
468 
468 
420 

420 
420 
490 
420 
420 

420 
420 
420 
468 
468 

616 
516 
631 
631 
631 

1910. 
21 

2.42 
2.42 
2.42 
2.42 
X42 

2.38 
2.33 
2.33 
2.33 
2.33 
X33 

324 
324 
324 
324 
324 

282 

237 
237 
237 
237 
237 

2.67 
2.67 
2.67 
2.67 
2.67 

2.62 
2.62 
2.62 
2.68 
2.54 
2.54 

631 
631 
631 
631 
631 

666 

666 
666 
616 
468 
468 

2.67 
2.62 
2.62 
2.58 
2.58 

2.58 
2.58 
2.54 
2.54 
2.50 

631 

2 

22 

666 

3.          .  -- 

23 

666 

4 

24 

616 

6 

36 

616 

5 

36 

616 

7 

27 

516 

8 

28 

468 

9  . 

2.75 
2.71 

2.67 
2.60 
2.73 
2.86 
2.83 

2.86 
2.88 
2.86 
2.60 
2.46 

735 
683 

631 
540 
709 
870 
842 

870 
912 
870 
420 
872 

29 

468 

K) 

80 

420 

81 

11 

Mean  dis- 
charge.. 

13 

602 
0il58 

ai8 

912 
237 
A 



911 
a266 

a88 

6,120 

134 

B 

13 

487 

14 

Second-feet 
per  square 
mile 

15 

ai68 

16 

Run-off 
(depth  in 
inches  on 
drainage 
area) 

17 

18 

19 

20 

0.17 

If ftx^rniifn . . 

631 

Minimum.. 
Accuracy... 

420 
A 
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MV 

JVL 

^          \ 

Ai« 

-. 

Sqitti 

nbtf. 

OdotMT. 

DiT. 

Dfc> 

mS^A! 

*! 

Dii. 

^ 

Dii-     0«M 

mi- 



4.77 

4.r 

4.«7 
3-#7 
4.01 

4.12 
3.S2 
3.77 
2.» 
X3b 

2LS0 
3.50 
2.50 
2.30 
X40 

2L40 

2.40 
2.40 
2-40 
2-30 

2.30 

2- If 

2.3U 

2L» 
2.30 
2.30 
2.20 
2.20 

X3» 
i3« 
X30O 

ii:^ 

2.210 

i340 

I.  MO 
UKO 

575 

575 
575 

4S6 

4»5 
495 
495 
495 
415 
415 
415 
415 
415 
340 

340 
340 
340 
340 
340 

2.23        S» 
2.23        S» 
X2i        340 
2.20        340 
2L20        340 

X2D        340 
3.00     1,010 
3.39     1,29 
XCS        706 

2.75        7.6 

X70        750 
X70'      750 
XC5        70S 
2.00  •      too 
4.75.  3, 3U> 

5l49'  4,140 
5l10     3,700 
4.00     2,210 
3.35     1.430 
2L65        706 
2LO        080 
2:50        Si 

2.20' 

LIO 

2.10 
2.00, 
2.00. 
2.00 

2.00 
2.15 
2.20 
2.30 
2.30 

L30 
2.30 
2.40 
2.40 
2.40 
X40 
X30 
2.25 
X30 
2.20 

X20 
2.15 
2.10 
2.10 
2.10 
2.10 

340 
340 

340 

2B 
2B 

2B 
2B 

200 
200 

i 

415 
415 

4U 
415 

405 
406 
405 
406 
415 
378 
415 
340 

3«) 
3B2 

2B5 
2BS 
2BS 
2BS 

LOO 
2.00 
XOO 
2.00 
LOO 

2.00 
XOO 
XOO 
2.00 
XOO 

2.06 
2.20 
2.30 
2.40 
X40 

L40 
2L30 
2.30 
2L20 
2.20 

200 
200 
200 

200 
200 

200 
200 
200 
200 
200 

232 

340 
415 
405 
405 

405 
415 
415 
340 
340 

J. 

J.   

4_ 



5.     

f.     



7    

»- 

9 

11 



12,     

u 

14        

15    

16 

17        ... 

IS 

19 

3U 

"7-57  *-.*rtOo" 
•.■>I0 

21 

22 

»::::::::::::: 

** 

X40 
X35 

X30 

X30 
X26 
2.26 

X20 
X20 
2.20 

406 
456 
415 

415 

378 
378 
340 
340 
340 

1 

24 

****      1 

25  '  

4.37     2,690 

^fu      3.100 
4-37     2.«0 
3-97     2,170 
3.67     1.780 
4.07  ■  i^mn 

2S 

1 

27 

1 

28 

1 

29 

::::!:!!::;:::: 

3D 

31            ...     . 

5.37 

4,100 

1 



Meondis- 

SecoDd-feet  per 

square  mile.. 

RoD-ofrr  depth 
in  inches  on 
draina^area) 

Maximam. 

3,600 
L13 

0.55 

7.000 

1.7*0 

C 



gn) 

0.306 

a34 

3,340 
340 
B 

983 
O.208 

a34 

4,140 
340 
B 



m 

aioo 

ai2 

406 
200 

B 



2B0 
0.004 

ao7 

406 
200 
B 

Accoracy 

,.j 



DiadMiy  wrtimatfid. 


Digitized  by 


Google 


FORTTMILB  BIVER  DRAIKAOB  BASIN. 


78 


Daily  gage  height,  in  feet ,  cmd  <H$charae,  in  iecond-feet,  of  South  Fort  qf  Fortymile  River 
at  Franklin  for  19 10-19  IS — Continued. 


Umj. 

June. 

Jnly. 

Angnst. 

Septeniber. 

October. 

Day. 

Oaee 
he^t. 

Dis- 
charge. 

hd^. 

Dte- 
(diarge. 

Gage 

DI*. 
charge. 

iMd^. 

Dis- 
charge. 

hS^t. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

1912. 
1 

2.65 
2.80 
2.90 
3.10 
3.10 

3.20 
3.30 
3.75 
4.70 
4.40 

4.76 
4.70 
4.70 
4.80 
4.60 

4.25 
4.10 
8.90 
3.55 
3.55 

3.55 
3.40 
3.20 
3.10 
3.00 

3.00 

2.90 

2.80 

4.86 

6.1 

4.80 

735 
090 

i,oeo 

1,320 
1,320 

1,450 
1,580 
2,210 
3,540 
8,130 

3,610 
3540 
8,540 
3,680 
3,400 

2,700 
2,420 
1^930 
1,930 

1,930 
1,720 
1,450 
1,320 
1,190 

1,190 
1,060 
930 
3,750 
5,540 
3,680 

4.50 

5.15 

7.5 

7.2 

6.4 

5.60 
4.80 
4.20 
3.85 
3.65 

3.45 
3.45 
4.15 
5.20 
7.0 

8.1 
10.5 
10.0 
8.4 
8.4 

7.2 
7.1 
7.0 
6.0 
5.25 

5.00 
4.80 
4.76 
4.55 
3.95 

8,260 
4,170 
7,600 
7  180 
5,960 

4,800 
3680 
2,840 
2,350 
2,070 

1,790 
1,790 
3,770 
4,340 
6,900 

8,560 
12,600 
11,700 
9,040 
9,040 

7,180 
7,040 
6,900 
5,400 
4,310 

3,960 
3,680 
3,610 
3,330 
2,490 

8.15 
3.05 
8.00 
2.76 
2.50 

2.40 
2.40 
2.50 
2.45 
2.40 

2.35 
2.30 
2.30 
2.20 
2.20 

2.20 
2.20 
2.20 
2.10 
2.10 

2.10 
8.55 
2.85 
8.80 
3.70 

3.00 
2.50 
2.40 
2.30 
2.30 
2.40 

1,880 

1,360 

1,190 

865 

550 

450 
450 
560 
500 
450 

406 
360 
360 
390 
390 

390 
390 
390 
330 
330 

330 
1,930 
1,100 
1,040 

930 

830 
710 
610 
520 
520 
610 

2.20 
2.30 
2.45 
2.60 
2.50 

2.65 
2.90 
2.90 
2.90 
2.80 

8.85 
6.50 
5.25 
3.95 
8.60 

3.25 
3.00 
2.90 
3.00 
2.90 

2.90 
2.80 
3.70 
3.70 
3.70 

2.70 
2.80 
2.80 
2.80 
3.70 
3.70 

440 
630 
660 
710 
710 

876 
1,150 
1,150 
1,150 
1,040 

2,350 
6,100 
4,310 
2,400 
2,000 

1,560 
i;260 

MS 
1,260 

1,150 

1,150 

1,040 

930 

930 

930 

930 
1,040 
1,040 

930 
930 

2.60 
2.60 
2.60 
2.60 
2.50 

2.50 
2.60 
8.60 
3.70 
3.80 

3.85 
8.00 
3.95 
2.85 
2.65 

2.55 

8.55 
3.85 

3.60 
3.50 
8.20 
3.05 
2.85 

2.85 
2.85 
3.85 
3.85 
2.80 

820 
820 
820 
820 
710 

710 
710 
820 
030 
1,040 

1,100 
1,260 
1,200 
1,100 
875 

765 

765 

1.500 

1,930 

2;350 

2,000 
1,860 
1,500 
1,320 
1,100 

1,100 
1,100 
1,100 
1,100 
1,040 

2.60 
2.60 
2.45 
2.40 
2.40 

2.30 
2.25 
2.20 
2.20 
2.15 

3.10 
3.10 
3.10 

830 

a 

830 

3 

600 

4 

610 

6 

610 

6 

530 

7 

480 

8 

440 

9 

440 

10 

406 

11 

870 

13 

870 

13 

870 

14 

15 

16 

17 

18 

19 

ao 

21 

23 

33 

34 

35 

30 

27 

38 

29 

30 

31 

Meandia- 
charee. . 

2,280 

o.n7 

0.83 

5,540 

735 

B 

6,340 
1.68 

1.87 

12,600 

1,790 

B 

635 
0.300 

0.23 

1,930 

230 

A 

1,880 
0.437 

0.50 

6,100 

440 

A 

1,140 
0.366 

0.40 

2,350 

710 

A 

532 

8eo(Hid4Betj>er 

0.167 

Rnn-otrrdepth 
in  incbes  on 
drainage  area) 

0.06 
820 

Mtnivnnin 

870 

AiKtmcy 

A 

FOBTYMILB  BIVSB  AT  STSXL  ORZSK. 

This  gaging  station  was  located  100  yards  above  the  mouth  of 
Steel  Creek,  at  the  Steel  Creek  road  house,  was  estabUshed  June  28, 
1910,  and  has  been  maintained  three  seasons.  All  discharge  meas- 
urements were  made  from  a  boat,  in  most  of  them  only  surface 
velocities  being  taken.  The  control  is  permanent  and  the  rating 
shoidd  be  very  accurate.  (See  fig.  4,  p.  55.)  On  May  19,  1911,  the 
gage  was  taken  out  by  high  water,  necessitating  interpolation  of  dis- 
charges to  May  23,  when  a  new  gage  was  installed. 

The  maximum  stage  for  the  period  was  recorded  May  19,  1911,  and 
indicated  a  discharge  of  approximately  37,000  second-feet.  The 
minimimi  discharge  of  420  second-feet  occurred  August  10,  1910. 
These  values  are  probably  close  to  the  true  maximum  and  minimum 
for  the  sTunmer  season  at  this  point. 
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;3  ■■ 
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OlS 
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•  j    3 

>Ll«i 
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7.73 
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l.« 
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■ 
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1^20-1912. 
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2 
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4- 

5               ....... 

1 
« ' ■ ' 

8 ' 

ft 

10 '._. 

11 ' 

12    ■     .... 

U 

14 ' 

15 
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^ 1 i 1  .     1  .     ' 
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13,300 
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.} 1    7.2 

13.SrtD 

» 1  .: 

'    6.4 

11  5u0 

31 

:'::::'  1..!; . 

.1     . 

X35 

2.9* 

- .« 

45 

LSB 

L« 

2,030 

-  .If 

fit 

1.30 

1  4» 

1.^:'^ 

•.0 

330 

LSO 

1.  le 

i.23r 

5.0 

7,7« 

1.05, 

i.i» 

2.  OHO 

5.0 

7,7«l 

.to' 

l.«0 

1.73 

1  96 
1.50 

L« 
L25 
LOO 

.», 

.60, 
.40 
.40 
.45 
.45  , 

.60 
.50 
.35 
.30 
.20 
.10 


Mean  dis- 
charge.. 
8eooo4-(e«>t  per 
square  mile. . 
Run-off  Mepth 
in  inches  on 
drainaf^e  area; 
Maximum 


.  12.900 
2.19 


Aocuncy. 


a24 

13,900 

11,500 

B 


l.«0 

1.910  • 
1.960  , 
2.140  I 
1.660 

1.560  ! 
1.410  I 
1.1«  ' 
l.OJO 

•«, 

WO. 
740 

™i 

860 
800  I 

no 

680 
620 
670  : 


X7S  4  80  , 

2.90  3,410' 

2.2S  2.300, 

1.80  1.0« 

1.40  1.5» 


1,300  1 
1,460- 
1,300 
1.230  • 
1.100. 


.to  ,  1.100  '. 
.to-  l.M»  . 
.85  1.060'. 
.80  I  l.OOO  . 
.80     l.OSO'. 


LIO  l.MO<  2.30 

LOS  1,2a'  2.55 

L25  L410  2.80 

L30  1.300  3.40 

L»  1.360  2.10 

1.30 


L3S  1.510 

L30  L460 

1.10  1.360      LOS 

LOO  I  1,180  1 

•"l''*i 

LOS  I  1.230   

LOO  I  1.180' 

LOO     1,180   

.06  '  1.140 

.05     1.140 

.80     1,090 


=1= 


1,830 
0.S11 


0.36 
8,480  ) 
570, 
A 


1,7S0 
0.297 


a34 

7.740 
470 
A 


2.500 
3,800 
3,340 
2.680 
2,320 

1.060 
1,440 
1,220 


1,520 
0.258 


a22 
3,240 
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Daily  gage  height^  infeetf  andiixackjtrge,  in  tecond-fed,  of  FortpniU  River  at  SUel  Creek 
for  i9i5-i^/f— Continued. 


li»J. 

June. 

July. 

August. 

September. 

October. 

Day. 

Oan 
h^t 

Dis- 
charg^ 

h^t 

Dis- 
charge. 

Oace 
helSbt 

Dis- 
charge. 

hdg^t 

Dis- 
charge. 

h^^t. 

Dis- 
Charge. 

.SgTt. 

Dis- 
charge. 

1911. 
1 

a2 

6.5 
6.7 
6.5 
6.3 

7.2 
6.2 
5.1 
4.4 
4.0 

8.70 
3.10 
3.80 
3.05 
3.10 

4.0 

3.70 

3.75 

3.35 

2.75 

2.30 
2.85 
1.75 
1.60 
1.55 

1.40 
1.25 
1.25 
1.45 
1.20 

17,100 
11,800 
12,400 
11,800 
11,000 

13,900 
11.000 
7,980 
6,300 
5,400 

4,780 
3,720 
4,980 
3,640 
3,720 

5,400 
4,780 
4,880 
4,130 
3,170 

2,560 
3,320 
1,910 
1,760 
1,710 

1,560 
1,410 
1,410 
1,610 
1,360 

1.20 
1.20 
.95 
2.25 
2.80 

4.7 

4.3 

3.40 

2.70 

2.00 

1.60 
1.40 

**."85' 
1.50 

4.10 
3.75 
2.15 
1.90 
1.60 

1.10 
1.40 
1.60 
1.50 
.95 

.90 
.90 
1.45 
1.50 
.95 
.65 

1,300 
i;360 
1,140 
2,500 
3,240 

7,020 
6,060 
4,220 
3,100 
2,200 

1,760 
1,560 
1,310 
1,060 
1,660 

5,620 
4,880 
2,380 
2,080 
1,760 

1,260 
1,560 
1,760 
1,660 
1,140 

1,100 
1,100 
1,610 
1,660 
1,140 
900 

0.45 
.25 
.15 
.10 
.10 

.10 
+  .10 

-  .05 

-  .15 

-  .20 

+  .06 

.75 

1.35 

.85 

.90 

1.40 
2.35 
2.00 
1.90 
1.75 

1.40 
1.00 
.85 
.65 
.50 

.45 
.35 
.30 
.30 
.30 

770 
650 
500 
570 
670 

570 
570 
495 
445 
420 

545 

980 
1,510 
1,060 
1,100 

1,560 
2,620 
2,200 
2,080 
1,910 

1,560 

1,180 

1,060 

900 

800 

770 
710 
680 
680 
680 
680 

1.00 
.90 
.80 
.70 

■  *.*66" 
.55 

.90 
1.50 
2.15 
2.05 
1.05 

1.75 
1.30 
.95 
.55 
.40 

1,180 

1,100 

1,020 

940 

920 

900 
900 
880 
860 
830 

1,100 
1,660 
2,380 
2,260 
2,140 

1,910 

1,460 

1,140 

830 

740 

2            

3 

4           

5 



6 

■ 

7 

8 

9 ....:.:: 

10 

11 

12 

13 

14 

15 

16             

4.5 

5.2 
7.1 
12.6 

6.540 
8,220 
13,600 
33,400 
31,000 

15,000 
10,000 
6,000 
5,840 
7,080 

12,700 
12,100 
9,000 
9,000 
9,280 
17,100 

17 

18             .     . 

19 

20 

21            

22 

23             

24 

4.2 
6.1 

6.8 
6.6 
5.6 
5.5 
5.6 
8.2 

25. 

26 

27 

28 

29 

30 

31 

Meui  dis- 
charge . . 

12,900 
2.19 

1.30 

33,400 

5,840 

B 

5,680 
0.965 

1.08 

17,100 

1,360 

A 

2,300 
0.390 

0.46 
7,020 
900 
A 





997 
0.160 

0.19 
2,620 
420 
B 

1,260 
0.214 

0.16 
2,380 
740 
B 

Second-feetper 
square  mue. . 

Run-otI  (depth 
in  inches  on 
drainage  area) 

MftTimnni 

Aoeuxacy 
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DaUif  gage  height,  in  fed,  and  ditdurge,  in  $eeondfeel,  ofFortgmxU  River  at  8ted  CVwi 
far  19i0-i9if— Continued. 


D.y. 


lUy. 


Dte-  IGjp 


June. 


Dte- 


0«« 


July. 


Dls- 
cfaarfB 


.0<«» 


be^t.  GhftisB. 


Ajigmt, 


D18- 


.<H»«« 


he^t.  ofaarga. 


Saptombtf. 


Dto- 


October. 


Db- 


1. 
2. 
8. 
4. 
6. 

6. 
7. 
8- 
». 
10., 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


1912. 


2.00 

3.10 

3.46 

4.1 

4.5 

5.0 

5.0 
5.4 
5.6 
6.3 
5.5 

5.4 
5.6 
5.3 

4.8 
3.90 

3.90 

4.0 

4.0 

3.76 

2.65 

2.85 

1.90 

2.00 

5.2 

7.8 

6.3 


8,400 

3,720 
4,310 
5,620 
6,540 
7,740 

7,740 
8,740 
9,280 
11,200 
9,000 

8,740 
9,280 
8,480 
7,260 
5,180 

5,180 
5,400 
6,400 
4,880 
3,030 

2,620 
2,000 
2,900 
8,220 
16,800 
11,200 


4.9 
5.2 
&0 
6.8 
5.8 

4.8 
4.0 
3.30 
2.95 
3.10 

3.20 

2.96 

5.2 

6.6 

6.2 

9.6 
12.1 


7.6 
7.1 
5.9 

6.0 

5.7 

4.7 

3.90 

3.35 


7,500 
8,220 
16,400 
12,700 
9,840 

7,260 
6,400 
4,040 
3,480 
3,720 

3,880 
3,480 
8,220 
12,100 
11,000 

22,000 
31,400 
29,200 
22,600 
22,600 

18,000 
14,600 
16,100 
13,600 
10,100 

10,400 
9,660 
7,020 
5,180 
4,130 


2.80 
2.35 
2.75 
2.90 
2.40 

2.00 
1.55 
1.25 
1.10 
.95 

.90 
.96 
1.15 
1.15 
1.20 

1.25 
1.05 
.85 
.70 
.65 

.70 
4.4 
3.40 
2.55 
2.15 

2.00 
2.25 
2.35 
1.95 
LOO 
1.85 


8,240 
2,620 
3,170 
3,400 
2,680 

2,200 

i,no 

1,410 
1,260 
1,140 

1,100 
1,140 
1,310 
1,310 
1,300 

1,410 

1,220 

1,060 

940 

900 

940 
6,300 
4,220 
2,800 
2,380 

2,200 
2,600 
2,620 
2,140 
1,780 
1,610 


L15 
1.80 
2.10 
2.00 
1.70 

1.55 

4.7 

6.6 

3.20 

2.00 

4.2 
&9 
6.8 
8.85 
8.46 

2.90 
2.40 
2.40 
3.10 
3.10 

8.10 
2.95 
2.60 
2.50 
2.60 

2.45 
2.40 
3.00 
2.75 
2.55 
2.25 


1,810 
1,900 
2,320 
2,200 
1,860 

1,710 
7,020 
12,100 
3,880 
2,960 

5,810 
19,600 
11,200 
5,080 
4,310 

3,400 
2,680 
2,680 
3,720 
3,720 

3,720 
3,480 
2,960 
2,820 
2,960 

2,760 
2,680 
3,560 
3,170 
2,800 
2,600 


2.10 
2.16 
2.10 
2.00 
2.05 

2.05 
2.00 
L95 
LOO 
L85 

2.25 
2.20 
LOO 
1.80 
L75 

LOO 

1.00 

2.70 

4.0 

8.95 

3.60 
3.10 
2.70 
2.46 
2.10 

1.70 
1.55 
1.40 
L40 
1.40 


2,320 
2,380 
2,320 
2,200 
2,260 

2,260 
2,200 
2,140 
1,960 
2,020 

2,600 
2,440 
2,080 
L90O 
1,910 

1,960 

i,7ao 

3,100 
5,400 
5,290 

4,400 
3,720 
3,100 
2,750 
2,320 

1,800 
1,710 
L660 
1,560 
1,660 


L65 
1.70 
1.60 
1.46 
1.36 

1.30 
1.30 
L20 
1.10 
1.00 

.95 
.90 
.80 
.60 
.60 

.40 


1.810 
1,880 

1,610 

Mie 

L460 
1,480 
1,860 
1.280 
1,180 

1,140 

1.100 

1,0QS 

880 


710 


Meandls- 
cbarge.. 

Seoond-feetper 
square  mile. . 

Run-off  (deptb 
in  inches  on 
drainage  area) 

Maximum... 

Minimum... 

Accuracy... 


6,760 
1.15 


1.15 
16,800 
2,080 

A 


11,800 
2.00 


2.23 

31,400 

3,480 

B 


2,070 
0.351 


a40 
6,300 
900 
A 


4.290 
0.728 


0.84 

19,600 

1,310 

A 


2,600 
0.424 


a  47 
6,400 
1,660 

A 


1,310 
0.233 


L8B0 
740 
A 


a  Discharge  for  the  period  June  1»-21  was  estimated  by  comparison  with  discharge  at  station  on  Sonlb 
Fork. 

MOSaiTITO  FO&S  AT  KBOHXTMSTirK. 

Records  have  been  obtained  on  Mosquito  Fork  100  yards  below 
the  mouth  of  Kechumstuk  Creek  and  about  26  miles  west  of  Chicken 
post  office  for  portions  of  three  seasons  at  a  station  established  July  7, 
1910.  The  control  has  remained  permanent  for  low  stages,  but  at 
high  stages  it  has  probably  been  changed  somewhat  by  repairs  on  a 
diversion  dam  one-fourth  mile  below  the  gage.  Measurements  were 
made  by  wading  and  from  a  raft.  The  records  are  thought  to  be 
very  accurate.  The  maximum  discharge  of  4,030  and  the  minimum 
of  34  second-feet  occurred  on  June  16,  1912,  and  September  30,  1910, 
respectively. 

A  project  has  been  proposed  for  diverting  water  from  Mosquito 
Pork  at  Kechumstuk  and  carrying  it  by  ditch  to  Chicken  for  use  in 
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hydraulic  mining.  The  Btream  falls  rapidly  below  Kechumstuk  and, 
if  ever  the  market  should  warrant,  power  might  be  developed  by  a 
ditch  diverting  it  to  a  lower  point  in  the  valley,  where  the  fall  could 
be  concentrated.  The  records  at  Kechumstuk  should  be  of  value  in 
the  consideration  of  these  projects. 

Discharge  meaturemenU  of  Mosquito  Fork  at  Kechumstuk^  1910-1912, 


THU. 


1910. 

July    7 

8 

Aug.    6 

6. ........ 

12 

13 

1911 
Aug.  25 


0«M 


Feet. 
1.24 
.99 

-  .21 

-  .22 
.60 
.40 


.11 


DIs- 
chaig*. 


8ee.-fL 
318 
273 
42 
41 
182 
140 


Date. 


1912. 

June    9 

July  11 

Aug.  14 

14 


Oig« 
iMi^t. 


Feet, 
L40 
.42 
1.63 
L63 


Dle- 
oharg*. 


Sec-ft. 

•  396 
141 

•  479 
»492 


•  McMuranent  by  surfMe  yeloeitiw:  codBctent,  101.6  per  ont. 
»  Velocities  et  0.0  depth;  coefficient,  90  per  cent. 

Daillf  gage  height,  in  feetj  and  discharge,  in  second-feet,  of  Mosquito  Fork  ai  Kechumstuk 

Creek/or  1910-1912. 


[Drminage  erea,  824  square  mUes. 

Observer,  Hsory  Siemer.] 

July. 

August. 

October. 

Day. 

h^t 

Dis- 
ohaige. 

h^t 

Dis- 
charge. 

hd^t 

Dis- 
charge. 

h^t 

Die- 
charge. 

1910. 
1 

-a  10 
-.16 

-  .16 
-.20 
-.20 

-  .20 
-.26 
-.20 
+  .86 

.70 

.00 
.66 
.60 
.40 
.26 

.16 
.10 
.10 
.06 
.10 

.10 
.30 
.26 
.20 
.20 

.16 
.10 
.06 
.00 
.00 
.00 

60 

60 
60 
44 
44 

44 

39 

44 

232 

196 

174 
186 
162 
132 
106 

92 
84 
84 

77 
84 

84 
110 
106 
100 
100 

92 

84 
77 
70 
70 
70 

aoo 

.00 
-.60 
-.10 

-  .10 

-  .06 
-.06 

-  .10 
-.10 
-.10 

-  .10 
-.10 

-  .10 
-.10 

-  .06 

.00 
+  .06 
.10 
.10 
.06 

.00 

-  .06 
-.16 

-  .10 
-.10 

-  .16 

-  .16 

-  .16 

-  .26 

-  .30 

70 
70 
03 
60 
60 

03 
03 
60 
60 
60 

60 

60 
60 
60 

03 

70 
77 
84 
84 
77 

70 
03 
60 
60 

60 

60 
60 
60 
39 
34 

-a  16 
-  .20 
-.26 

60 

2 

44 

3 

30 

4 

5 ... 

6 

7 

1.26 
LIO 
.86 
.70 

.00 
.00 
.70 
.70 
.70 

.90 
.70 
.66 

.46 

.36 

.26 
.20 
.20 
.16 
.10 

.10 
.10 
.10 
.06 
.00 
-  .06 

339 
290 
232 
196 

174 
174 
196 
198 
198 

244 
196 
103 
142 
124 

106 
100 
100 
92 
84 

84 
84 
84 
77 
70 
03 

8         .     .        .     .             

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2J 

24 

i 

26 

26 

27 

28 

29 

30 

31 

Heandtacharge 

163 
0.186 

a  17 
339 
03 
A 

96.0 
a  116 

ai3 

232 
39 
A 

60.2 
0.073 

ao6 

84 
34 
A 

44.3 

BeoQod-feet  per  square  mJDe 

0.064 

Run-off  (depth  in' inches  on  drainage 
area) 

0.006 

MSmiin 

60 

39 

Aocoracy 

A 
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Daily  gage  heighty  in  feet,  and  discharge,  in  seeand-feet,  of  Mosquito  Fork  at  fiPcftumfttcib 
Creek  for  /PiO-iP/f— Continued. 


August 

September. 

October. 

August. 

September. 

Octobir. 

D»y. 

1 

Q 

1 

Q 

1 

Day. 

1 

1 

1 
1 

Q 

1,1 

1911. 
1 

-a  08 

-  .04 

-  .04 

-  .04 

-  .04 

-  .06 

-  .05 

-  .06 

-  .02 
-1-  .02 

.40 
.06 
.75 
.95 
.90 

.90 
.90 
.85 
.85 
.85 

66 
64 
64 
64 
64 

63 
63 
63 
67 
73 

132 
357 

aoo 

257 
244 

341 
344 
332 
232 
232 

a66 

.60 
.50 
•  45 
.40 

.04 
.04 

-  .04 

-  .10 
+  .07 

-  .01 

-  .07 

-  .13 

-  .11 

-  .11 

185 
174 
152 
143 
183 

76 
76 
64 
56 
80 

69 
60 
53 
55 
55 

a 

1911. 
tl 

a8l 

.8( 
.8( 

.7 
.7 

.7^ 
.9( 
.8J 
.8J 
.81 

333 
330 
320 
309 

300 

198 
9       244 
5       333 
h      333 
9       320 

a50 

.40 
.35 
.30 
.11 

.04 

.00 

~  .02 

-  .03 

-  .02 

-  .08 

152 
132 
124 
116 
86 

76 

7P 
67 
67 
67 

66 

2 



3 

1 

3 

8 

4 

A 

5 

ES 

6 

(6 

7 

7 

g 

» 

9 

19 

10 

10 

1 

11 

12 

Meandfe- 

.     90.8 

.  ai3i 

.     0.06 
174 
66 

.      B 

17.2 
0.300 

0.33 
357 
63 
C 

13 

8e«2S5L 

fi 

96wS 

14 

At 

i6;::;::::::|:::::: 

narwiiiAni 

1 

mfle.'..... 

0.116 

16 

I  11  n  .  n  f  f 

17 

(depth  in 
mooes  an 

18 

19 

. 

20 

aw 

174 

1 

area)..  . 

ao6 

if tt.ximnm . 

ifii 

Minimun 
Accuracy 

1.. 

53 

B 

June. 

July. 

August. 

September. 

Day. 

hei^t 

Dis- 
charge. 

Gage 

Dis- 
charge. 

he^t 

Dis- 
charge. 

he^t 

Dis- 
char^B. 

1912. 
1 

1.75 
1.50 
1.20 
.95 
.85 

.60 
.60 
.40 
.40 
.30 

.40 
.40 
.40 
.60 
.65 

.50 
.40 
.70 
.80 
1.00 

1.00 
1.00 
1.00 
1.10 
.90 

.90 
.55 

.40 
.20 
.05 
.15 

660 
460 
322 
267 
232 

152 
152 
132 
132 
116 

132 
132 
132 
174 
185 

152 
132 
198 
220 
270 

270 
270 
270 
296 
244 

244 
163 
132 
100 
77 
92 

aso 

.10 

"L'to* 

1.60 
1.50 
1.36 

1.10 
.70 
.90 
.90 

1.00 

1.10 
1.10 
1.20 
1.25 
1.20 

1.10 
1.10 
1.20 
1.25 
1.25 
1.30 

100 
100 
100 
92 
92 

84 
100 
100 
100 
400 

1,000 
620 
540 
460 
378 

296 
198 
244 
244 
270 

296 
296 
322 
339 
822 

296 
296 
322 
339 
339 
356 

1.30 
1.35 
1.35 
1.40 

386 

2 

378 

3 

378 

4 

400 

5 

400 

6 

400 

7 

1.40 
1.40 
1.60 
1.50 

1.40 
1.50 
1.50 
1.50 
1.50 

1.50 
1.50 
1.50 
1.40 
1.30 

1.10 
1.90 
1.80 
1.75 
1.60 

1.60 
1.50 
1.50 
L50 
1.50 

400 

8 

400 

9 

1.40 
1.30 

1.20 
1.60 
2.20 
2.9 
2.40 

5.3 
5.1 
4.4 
4.5 
4.1 

4.1 
3.8 
3.9 
3.8 
3.7 

3.8 

3.0 

2.6 

2.20 

1.95 

400 
356 

322 

540 

1,020 

1,610 

1,180 

4,030 
3,790 
3,020 
3,120 
3,720 

2,720 
2,420 
2,520 
2,420 
2,330 

2,420 
1,700 
1,340 
1,020 
820 

460 

10 

460 

11 

400 

12 

400 

13 

460 

14 

460 

15 

460 

16 

460 

17 

460 

18 

460 

19 

400 

20 

356 

21 

206 

22 

780 

23 

700 

24 

660 

25 

540 

2« 

540 

27 

460 

28 

460 

29 

460 

30 

460 

31 

Kean  discharge 
Second-feet  per  sqi 

) , 

1,900 
4.31 

1.89 
4,030 
322 
B 



210 
0.256 

0.29 
660 
77 
A 

292 
0.354 

0.41 
1,000 
84 
B 

499 

lAr  A  tn 

Ue 

0.557 

Run-off  (depth  in  inches 
area) 

ondra 

hiage 

aoz 

Maximum.. 

790 

206 

Accuracy 

A 

' 
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AT  MOUTH. 

This  station  is  located  one-fourth  mile  above  the  mouth  of  Ke- 
chumstuk  Creek,  2  miles  below  Kechumstuk  Indian  village  and  about 
26  miles  west  of  Chicken  post  office.  Records  were  started  July  7, 
1910.  The  same  location  has  been  used  for  three  seasons,  but  a 
change  in  rating  occurred  between  the  seasons  of  1910  and  1911,  so 
that  two  ratings  have  been  used,  one  for  1910  and  one  for  1911  and 
1912.    All  discharge  measurements  were  made  by  wading. 

The  records  show  that  Kechumstuk  Creek  rises  more  abruptly  and 
subsides  more  qiuckly  than  Mosquito  Fork  above  Kechumstuk  Creek. 
This  peculiarity  is  accounted  for  by  the  marked  difference  in  topog- 
raphy of  the  two  areas.  Kechumstuk  Creek  lies  largely  in  a  rugged 
mountainous  area,  which  affords  little  storage  and  spills  quickly, 
whereas  the  flat  swampy  basin  of  the  upper  Mosquito  Fork  furnishes 
a  very  efficient  reservoir. 

Discharge  measurements  of  Kechumstuk  Creek  at  mmUh,  1910-191 1. 


Date. 

height. 

Db- 
charge. 

Date. 

.^t. 

Dis- 
charge. 

July    7.. 

1910. 

FeeL 
1.89 
1.86 
1.36 
1.33 
1.80 
1.74 
l.M 

64 

12.2 

10.4 

53 

38 

31 

Aug.  36.. 

June    9.. 

July  11.. 

Aug.  13.. 

14.. 

1911. 

Feet. 
1.31 

1.96 
1.60 
2.70 
2.60 

8ee.-ft, 
17.8 

s:::::::::::::::::::::: 

1912. 

Aug.    5 

S:::::::::::::::::::::: 

92 

12 

28 

13 

317 

14 

266 
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DaUy  gage  height^  in  Jut^  and  diaduxrge^  in  utond-fut^  of  KechumstvJ:  Creek  at  nunith 

for  1910-191t, 
[Dninace  arfla,  189  square  miles.    Obmrrtt,  Henry  StaiMr.] 
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Daily  gage  height^  in  feety  and  dUehargty  in  aecand-feety  of  Keckumstuk  Creek  at  mouth 

for  1910-1912— Continued. 


June. 

Ju 

Oace 
hei^t 

ly. 

Dis- 
charge. 

August. 

September. 

Dny. 

he^t. 

Dis- 
charge. 

Gago 
height. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

1912. 

1.92 
1.86 
1.90 
1.86 
L88 

1.78 
1.65 
1.45 
1.30 
1.30 

1.60 
1.46 
L46 
1.42 
1.30 

1.30 
L30 
1.10 
1.10 
LIO 

LIO 
1.20 
L30 
1.45 
1.50 

1.62 
1.62 
1.49 
1.44 
L40 
1.47 

84 
72 
80 
72 

77 

61 
44 
24 
16 
16 

27 
24 
24 
21 
16 

16 
16 
8 
8 
8 

8 
12 
16 
24 
27 

29 
29 
26 
23 
20 
25 

L50 
L50 

"*3.*66* 
2.75 
2.45 
2.35 

2.05 
2.00 
2.35 
2.32 
2.25 

2.15 
2.06 
2.20 
2.25 
2.10 

2.20 
2.10 
2.00 
2.00 
2.00 
2.00 

27 
27 
27 
27 
27 

27 
40 
40 
40 
240 

600 
420 
335 
236 
205 

116 
102 
205 
196 
175 

145 
116 
160 
175 
130 

160 
130 
102 
102 
102 
102 

2.00 
2.00 
2.00 
2.00 

" 'i'66' 

2.00 
1.90 
2.10 

2.00 
1.90 
1.90 
1.90 
1.90 

1.90 
1.90 
1.90 
2.00 
2.10 

2.10 
2.50 
1.86 
1.92 
1.82 

1.80 
1.80 
1.79 
1.78 
1.77 

102 

2 

102 

3 

102 

4                 

102 

5 

102 

6 

102 

7 

102 

8      

102 

9 

1.96 
l.M 

1.02. 

2.60 

3.2 

3.9 

3.2 

6.8 
5.4 
3.7 
4.3 
3.4 

3.00 

'3.00 

3.8 

3.00 

2.76 

2.60 
2.65 
2.38 
2.15 
2.05 

91 
93 

84 
284 
492 
778 
492 

2,200 

1450 

694 

946 

668 

420 
420 
736 
420 
336 

284 
278 
214 
145 
116 

80 

10    

130 

11       

102 

12 

80 

13       

80 

14 

80 

15 

80 

16 

80 

17 

80 

18 

80 

19  

102 

20 

130 

21 

130 

22  

252 

23 

74 

24 

84 

75 

67 

26 

64 

27 

64 

28 

63 

29 

61 

30 

60 

31 

If ean  discharge 

625 
2.78 

2.27 
2,200 
84 
B 

30.7 
0.162 

0.19 
84 
8 
A 

116 
0.772 

0.S9 
60() 
27 
A 

'.'.'.'.'.'.'.'. 

94.6 

Second-fMt  per  square  mile 

0.500 

Run-off  (depth  in  inches  on  drainage 
area)  

0.56 

Maxhnnm .t - 

252 

Mfaiinnin} 

60 

Accuracy 

A 

GOLD  CRBXK  AT  MOUTH. 


Scattered  records  were  obtained  on  Gold  Creek  during  1911.  The 
gage  was  located  at  the  mouth,  near  a  small  plant  constructed  for 
piospecting  gold-bearing  quartz.  The  topography  of  the  Gold  Creek 
basin  is  very  similar  to  that  of  Kechumstuk  Creek,  and  it  is  believed 
the  peculiarities  of  its  run-off  are  very  much  the  same. 


Discharge  measurements  of  Gold  Creek  at  motUhy  1910-11. 

Date. 

Cape 
height. 

DIs- 
charge. 

1910. 
Aug.  12    

Fut. 

Sec.-ft. 
21.0 

1911. 

MsLjn            

2.60 
2.30 
2.22 

52.6 

July  18....        

10.5 

Aug.  24             

11.7 

42913-— W8P  342—15- 
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Daiiy  gage  height^  in/eety  and  discharge,  in  uoond-feet,  of  Gold  Creek  at  mouth  for  1911. 
piminage  area,  115  square  miles.    Obesrier,  Ole  Tweedeo.] 


M»7. 

Jane. 

July. 

Aogost 

Day. 

Oage 
hei^lit. 

DiB- 

chaiK«- 

bei^t 

DiB- 

charge. 

Qace 
be@it 

Dis- 
charge. 

iMi^t 

1 

3.90 
3.45 
3.35 
3.20 
3.45 

3.45 
3.10 
2.90 

328 
210 
195 
WO 
216 

216 
140 
110 

2 

3 

4 , 

5 

6 

7 

8 

9 

10 

11 

12      

13 

14 

16 

16 

17 

18 

2.30 

17.0 

19 

20 

21 



22    



23 

24 



2.20 

10.3 

25 

26 

27..'. 

28 

2.75 
2.65 
4.35 
4.55 

80 

62 

435 

510 

29 

30 

31 

WALKSR  FORK  ABOVX  POKER  ORBXK. 

A  station  was  maintained  on  Walker  Fork  just  above  Poker  Creek 
for  a  short  period  during  1912.  The  tributary  area  is  small  and  b 
almost  entirely  in  Canadian  territory.  The  records  are  of  value  for 
supplementing  those  obtained  at  lower  points  on  the  stream  during 
1910  and  1911  but  which  could  not  be  continued  during  1912  because 
of  lack  of  observers. 


Discharge  measurements  of  Walker  Fork  above  Poker  Creek,  1910  and  1912. 

Date. 

hei^t 

Dfc- 
chaise^ 

1910. 
July  2 

FeeL 

"■t 

1912. 
Aug.  8 

2.62 
2.50 
2.45 

1L4 

^S:::::::::::::::::::::::::::::. .::::::::::::::::::::::::::::::::::::::::::::::: 

Id 

22 

i,9 
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Daily  qage  height,  in  feet,  and  discharge,  in  second-feet,  of  Walker  Fork  above  Poker 

Credifor  191f. 


[Drainage  ana,  7.37  square  mike.    Obeerver,  J.  C.  Brown.] 

July. 

August. 

S^>tembflr. 

Day. 

July. 

August. 

September. 

JHj 

1 

1 

1 
1 

Q 

! 
1 

1 

1 

1 

1 

1 

1 

1 

1 

2.30 
2.30 
2.35 
2.30 
2.40 

2.6 
2.6 
3.4 
2.6 
4.2 

21 

2.50 
2.45 
2.45 
2.45 
2.40 

2.40 
2.40 
2.40 
2.40 
2.40 
2.35 

7.0 
5.6 
5.6 
5.6 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 
3.4 

2 

22 

3 

23 

4 

24 

5 

25 

6... 

4.8 

26 

7 

27 

8 

2.60 
2.60 
2.60 

2.80 
2.90 
2.70 
2.70 
2.60 

2.60 
Z50 
2.50 
2.50 
2.45 

10 
10 
10 

20 
25 
15 
15 
10 

10 
7.0 
7.0 
7.0 
5.6 

28 

9 

29 

10 

30 

31 

11 

Mean  dis- 
charge.. 

12 

8.50 
1.15 

1.03 
25 
3.4 
A 

13 

3.06 

14 

Seoond-ieet 
per  square 
mile 

15 

..       . 

0.417 

16 

Run-off 
(depth  in 
inches  on 
drainage 
area) 

17 

18 

19 

20 

0.06 

Mf^xlmnm . . 

4.2 

MfniTniini. . 

2.6 

Accuracy... 

A 

WAUCBB  FORK  ABOVX  CHXBBT  CRBXK. 

This  station  was  located  on  Walker  Fork  about  a  mile  above  the 
laouth  of  Cherry  Creek.  It  was  established  June  5,  1911.  Records 
were  obtained  the  greater  part  of  the  season  of  1911  and  scattering 
records  in  1912.  The  daily  discharge  may  occasionally  have  been 
somewhat  affected  by  storc^e  for  a  dredge  which  was  operated  above 
the  station.  At  times  during  1911  there  was  barely  enough  water 
for  floating.  This  may  have  been  due  partly  to  the  porous  character 
of  the  gravel  and  partly  to  the  dam  not  being  sufficiently  tight,  for 
dredges  have  probably  been  operated  very  successfully  with  a  much 
smaller  water  supply. 

Discharge  measurements  of  Walker  Fork  above  Cherry  Creek,  1911-12. 


Date. 

he^t 

Die- 
charge. 

Date. 

he^t. 

Die- 
charge. 

JtSD^      5  ^ 

1911. 

Fea. 
2.70 
2.06 
2.25 

Z67 
8.40 

June  5.. 

1012. 

Fut, 
2.58 
2.38 

**#8 

lailv    34                            

July  6 

6.14 

Atif     30 

Aug.  8 

0  23.1 

o  Gage  washed  out. 
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84        SURFACE   WATER  SUPPLY   OF  YUKON-TANANA   REGION,   ALASKA. 

DaUy  gage  height^  in  feet,  and  ditchargey  in  second-feet^  of  Walker  Fork  above  Cherry 

Creek,  for  1911-12. 

[  Drainage  area,  15.S  square  miles.    Observer,  James  Campbell.  1911.] 


WALKER  FORK  ABOVE  TWELVEXILE  CREEK. 

A  gaging  station  was  established  on  Walker  Fork,  IJ  miles  above 
Twelvemile  Creek,  on  July  3,  1910,  and  gage-height  records  were 
obtained  for  about  two  months.  The  station  could  not  be  maintained 
in  1911  or  1912  because  no  observers  were  available.  The  record  is 
of  value  as  showing  the  characteristics  of  run-off  of  a  typical  Alaskan 
stream. 
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Discharge  VMoaurtmenJU  of  Walker  Fork  above  TwelvemiU  Creek,  1910. 


Dste. 

hSSEt. 

Dfa- 
oharge. 

July    3 

Feet. 
2.28 
2.26 
2.00 
2.25 
2.33 

Secfi.^ 

4 ;i;™iiii™"!i"!;ii:;!:;:;;:;;;;::;:;;;;;;:::: :::; 

30 

Aug.     2 

15 

18...I"™™"""™™™™;"";;::;:::;;:::::::::::  : 

29 

19 ;;;; 

35 

Daily  gage  height,  infect,  and  dikharge,  in  sceond-feety  of  Walker  Fork  above  TwelvemiU 

Creek  for  1910. 


[Drainage  area,  70.2  square  miks.    Observer,  J.  T. 

Didcinson.) 

July. 

Augnst. 

Day. 

July. 

August. 

Day. 

b^t 

Dis- 
charge. 

bej^t 

Dis- 
charge. 

hei^t 

Dis- 
charge. 

Oage 
height 

Dis- 
charge. 

1 

2.25 
2.00 
1.90 
1.90 
1.85 

L80 

'■'i'ao* 

3.00 

2.60 
2.40 
2.30 

"*i*i6* 

'i*25* 
2.25 
2.20 
2.20 

30 

15.0 

11.3 

11.3 

10.0 

8.7 

10 

54 
242 
114 

61 
41 
33 
96 
20 

25 
30 
80 
28 
28 

21 

2.10 
2.25 
2.30 
2.35 
2.20 

2.10 
2.00 
1.96 
2.20 
2.25 
2.25 

20 
30 
33 
37 
26 

20 

15.0 

13.2 

26 

30 

80 

"'2*26' 
2.26 
2.25 
2.20 

2.20 

28 

2 

22 

28 

3 

2.30 
2.26 
2.22 

2.50 
2.35 
2.20 
2.15 

33 
80 
27 

51 
87 
28 
23 
28 

80 
26 
48 
83 
41 

28 
23 
23 
98 
15.0 

23 

30 

4 

24 

30 

5 

25 

28 

6 

28 

28 

7 

27 

8 

28 

9 

29 

10 

30 

2.25 
2.20 
2.45 
2.30 
2.40 

2.20 
2.15 
2.15 
2.20 
2.00 

31 

11 

Mean  dto- 
charge. . . 

12 

28.4 
a406 

0.44 
51 
13.2 
A 

13 

38.0 

14 

Second-feet  per 
square  mile 

15 

0.541 

w 

Run-ofl   (depth 
in   inches   on 
drainage  area) . 

17 

0.52 

18 

242 

19 : 

^hifmum  T , .  - . . . 

8.7 

20 

B 

WADB  OBXEK  AT  CLAIM  "VO.  10  ABOVX.*' 

This  station  is  located  about  8  miles  above  the  mouth  of  Wade 
Creek,  one-half  mile  above  Jack  Wade  post  office,  at  claim  ''No.  10 
above."  It  was  established  July  4,  1910,  and  maintained  for  three 
seasons,  the  gage  being  relocated  in  1911.  It  was  impossible  to 
determine  by  measurements  the  high-water  rating,  but  it  is  believed 
that  the  rating  detennined  by  the  curve  extensions  is  fairly  accurate. 

Wade  Creek  has  been  an  important  gold  producer  in  the  Fortymile 
district.  Ordinary  open-cut  and  drifting  methods  have  been  used, 
and  a  number  of  ditches  have  been  constructed  for  bringing  the  water 
to  the  claims  at  a  suitable  elevation  for  working.  Frequently  during 
the  summer  the  water  supply  has  been  inadequate  for  continuous 
mining.  Especially  was  this  true  in  1911,  when  mining  operations 
were  at  a  standstill  for  most  of  the  season  because  of  the  very  small 
flow. 
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Discharge  meaiurementi  of  Wade  Creek  at  daim  "  JVb.  10  above, "  1910-191t, 


Date. 

he^t. 

Dfe- 
charge. 

Date. 

he^U 

Db. 
chaige. 

July  *4.. 

1010. 

Feet, 
1.64 
1.42 
2.24 
2.07 

2.33 
L«7 

2.3 
a  01 

10 

13 

24.8 
2.1 

Aug.  20 

Feet, 
1.70 

2.0ft 
1.87 
2.10 
2.0ft 

^-^^.5 

A^.  2.:..:;:::::::::.:::::: 

1012. 
June   ft 

10 

20 

ILl 

1011. 

July    ft 

.87 

Aug.  10 

U.2 

Jxm%    9.. 

21 

1L4 

July  21 

DttUy  gage  height,  in  feet,  and  discharge,  in  Meoond-feet,  of  Wade  Creek  at  daim  "JVb. 

10  above  "  for  1910-1912. 


(Drainage  area, 

23.1  square  miles.    Obserrer,  J.  P 

CarroU.] 

July.a 

August. 

September. 

Day. 

July.* 

August. 

Septembff. 

Day. 

1 

1 

1 
1 

1 

1 

Q 

1 

1 

1 

1 

i 

s 

1 

O 

1910. 

2.0 
LI 
LI 
LI 
1.7 

LI 
1.7 

31 
125 

90 

11.0 
1ft.  4 
11. 0 
12.2 
8.8 

27 

23 

19.5 

19.5 

13.4 

2.00 
2.08 
2.08 
2.06 
2.04 

2.17 
2.06 
2.00 
2.00 
2.08 

Z08 
2.04 
2.00 
2.17 
2.17 

2L08 
2.25 
2.17 
2L17 
2.06 

11.0 
13.4 
13.4 
13.4 
12.2 

1ft.  4 
13.4 
11.0 
11.0 
13.4 

13.4 
12.2 
ILO 
1ft.  4 
1ft.  4 

13.4 
10.5 

ia4 

1ft.  4 
13.4 

lOlO-Con. 
21 

4.0 
ft.5 
0.0 
7.0 
5.2 

8.6 
L7 
2.5 
8.2 
4.0 
8.0 

2.06 
2.17 
L92 
Z06 
Zft7 

Z33 
2.42 
Z33 
2.06 
2.06 
2.00 

13.4 
1ft.  4 
8LS 
13.4 
40 

23 

27 

23 

13.4 

13.4 

ILO 

2.00 
2.00 
2.06 
2.00 
L92 

2.17 
2.06 
2.08 
LOS 
L92 

11.0 

2 

1.42 
1.42 
1.42 
1.60 

1.42 
1.50 
2.50 
4.08 
3.60 

ZOO 
2.17 
2.00 
2.04 
1.02 

2.42 
Z33 
2.25 
Z25 

2.08 

22 

ILO 

3 

23 

U4 

4 

1.54 

2.1 

5.5 

8.8 
7.4 
ft.0 
4.5 
3.0 

ft.5 

lao 

13.0 
1ft.  4 
5.0 

lao 

7.5 
0.0 
5.2 
1.5 

24 

110 

6 

25 

K8 

6 

1.02 

2ft 

1ft  4 

7 

27 

L60 

114 

8 

28 

13.4 

9 

20 

aA 

10 

30 

&s 

31 

11 

Mean  dis- 
charge.. 

12 

ft.  11 
a904 

a27 
1ft.  4 

1.5 

C 



aao 
aaftft 

LOO 
125 
LI 
B 

13 

111 

14 

2L17 

Secood-lSet 
per  square 
mile 

15 

OMC 

1ft 

Run-off 
(depth  in 
tncbeson 
drainage 
area) 

17 

18 

19 

20 

afl 

IfftTlm^^fn 

14 .1 

Minimum. . 

&8 
A 

a  Daily  discharges  for  the  greater  portion  of  July  are  estimated  by  comparative  hydrographs  and  tra 
only  approximate. 
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DaUy  gage  height,  in  feet,  and  discharge,  in  Hcond-feet.  of  Wade  Creek  al  cham  **No. 
10  above*'  far  19  JO-lPif— Continued. 


June. 

Jnly. 

August. 

September. 

October. 

Day. 

hSg^t. 

Dis- 
charge. 

hSc^t. 

Die. 
charge. 

Gage 
h^t. 

Dto- 
Charge. 

h^t. 

Dis- 
charge. 

he^t. 

Dto- 
charge. 

lOlL 
1 

1,67 
1.67 
1.67 
1.67 
1.84 

2.06 
1.84 
1,75 
1.71 
1.75 

1.84 
1.70 
1.75 
1.71 
2.75 

1.02 
1.84 
1.75 
1.67 
1.67 

1.67 
1.67 
1.67 
1,84 
1.75 

1.84 
1.02 
1.75 
1.75 
1.07 
1,67 

2.3 
2.3 
2.3 
2.3 
5.2 

12.1 
5.2 
3.5 
2.0 
3.5 

il 

3.5 
2.0 
3.5 

7.1 
5.2 
3.5 
2.3 
2.3 

2.3 
2.3 
2.3 
5.2 
3.5 

5.2 
7.1 
3.5 
3.5 
2.3 
2.3 

L67 
L67 
L67 
1.75 
L75 

1,67 
L67 
1.58 
1.58 
1.50 

L84 
1.84 
L84 
1.92 
1.84 

1.02 
L92 
1,84 
1.84 
1.75 

1.75 
1.67 
L67 
1.67 
1,67 

1.67 
1.75 
1.67 
1.67 
1.84 
L84 

2.3 
2.3 
2.3 
3.5 
3.5 

2.3 
2.3 
1.3 
1.3 
.6 

5.2 
5.2 
5.2 
7.1 
5.2 

7.1 
7.1 
5.2 
5.2 
3.5 

3.5 
2.3 
2.3 
2.3 
2.3 

2.3 
3.5 
2.3 
2.3 
5.2 
5.2 

1,84 
L84 
1,84 
1.84 
1.75 

1.75 
1.67 
1.67 
1.67 
1.75 

1.75 
2.25 
2.33 
2.17 
2.17 

2.17 
2.00 
1.75 
1.75 
1.75 

1.84 
1.84 
1.84 
1.02 
1.02 

2.00 
2.07 
2.17 
2.17 
2.08 

6.2 
5.2 
5.2 
5.2 
3.5 

3.5 
2.3 
2.3 
2.3 
3.5 

3.5 
10.8 
24 
15.7 
15.7 

15.7 
9.6 
3.5 
3.5 
3.5 

5.2 
5.2 
5.2 
7.1 
7.1 

0.5 
45 
16.7 
15.7 
12.1 

2.08 
2.17 
2.06 
2.00 
2.00 

1.84 
1.02 
1,84 
1.75 
1.75 

1.75 
1.67 
1.67 
1.67 
1.67 

1.67 
1.76 
1.75 

12.1 

2 

16.7 

3 

2.25 
2.42 
3. 25 

2.58 
2.42 
2.25 
2.17 
2.25 

2.17 
2.17 
2.17. 
2.06 
2.06 

2.00 
2.00 
2.00 
2.92 
2.02 

1.84 
1.88 
1.84 
1.75 
1.07 

1.60 
1.07 
1.75 
1.07 
1.07 

19.8 

30 

79 

39 

30 

10.8 

15.7 

19.8 

15.7 
15.7 
15.7 
12.1 
12.1 

0.5 
0.6 
0.5 
7.1 
7.1 

5.2 
0.1 
5.2 
3.5 
2.3 

.6 
2.3 
3.5 
2.3 
2.3 

12.1 

4 

0.5 

5 

0.6 

6 

5.2 

7 

7.1 

8 

5.2 

9 

3.5 

10 

3.5 

11 

3.5 

12 

2.3 

13 

2.3 

14 

2.3 

15 

2.3 

16 

2.3 

17 

3.5 

18 

3.6 

19 

20 

21 

22 

23 

24 

26 

20 

27 

28 

29 

30 

31 

Seeond-feet  per 
square  mile 

14.3 
a  510 

a64 
70 
0.6 
B 

3.0 
a  160 

a  10 
12.1 
2.3 
B 

3.6 
ai56 

a  18 
7.1 
0.6 

C 

9.3 
a408 

a45 
45 
2.3 
B 

5.8 
a  251 

RoD-off  (depth    in 
inches  on  drainage 
■reft)  

0.17 

Maximnm ... 

15.7 

2.3 

B 
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Daily  gage  height,  in  Jtti,  and  discharge,  in  second-feHf  of  Wade  Creek  at  claim  ''No. 
10  above''  for  /9i0-/9/f— Continued. 


June. 

July. 

August. 

September. 

October. 

Day. 

Oaffe 
hei^t. 

Dis- 
charge. 

a. 

Dis- 
charge. 

hei^t. 

Dis- 
charge, 

«. 

Dis- 
charge. 

hd^t. 

Dis- 

ChtlgB. 

1912. 
1 

1.67 
1.58 
1.50 
1.42 
1.33 

1.67 
1.67 
1.67 
1.67 
1.58 

1.67 
1.67 
1.67 
1.75 
1.75 

1.83 
1.83 
1.83 
L67 
1.67 

L75 
2.65 
2.60 
2.33 
2.17 

2.00 
2.00 
1.92 
1.92 
1.83 
1.83 

1.0 
.8 
.8 
.8 
.8 

1.0 
1.0 
1.0 
1.0 
.4 

1.0 
1.0 
1.0 
2.3 
2.3 

4.2 
4.2 
4.2 
1.0 
1.0 

2.3 
36 
34 
21 
15 

9.3 
9.3 
6.9 
6.9 
4.2 
4.2 

2.17 
2.67 
2.00 
2.00 
1.92 

2.33 
2.65 
2.65 
2.06 
2L17 

3.15 
3.50 
3.35 
3.35 
2.66 

2.33 
2.25 
X17 
X25 
2.17 

2.26 
2.06 
2.04 
2.04 
2.00 

2.04 
2.17 
2.21 
2.17 
2.17 
2.17 

15 

38 
9.3 
9.3 
6.9 

21 
36 
36 
12 
15 

68 
96 
84 
84 
36 

21 
18 
15 
18 
16 

18 
12 
10 
10 
9.3 

10 
15 
16 
15 
15 
15 

2.04 
2.00 
2.00 
2.00 
2.00 

2.00 
2.17 
2.17 
2.08 
2.17 

2.08 
2.08 
2.08 
2.06 
2.06 

2.00 
2.50 
3.50 
2.66 
2.85 

X60 
2.50 
2.50 
2.42 
2.25 

X26 
2.17 
X17 
2.12 
2.50 

10 
9.3 
9.3 
9.3 
0.8 

9.3 
16 
15 
12 
16 

12 
12 
12 
12 
12 

9.3 
29 
96 
36 
48 

29 
29 
29 
25 
18 

18 
15 
15 
13 
29 

2.42 
2.42 
2.33 
2.33 
2.25 

2.25 
2.17 
2.33 
2.33 
2.29 

2.29 

35 

2... 

2S 

3 

21 

4 

21 

5 

18 

6 

2.04 
2.04 
2.00 
2.00 
2.00 

1.83 
1.75 
2.33 
2.25 
2.33 

2.83 
2.33 
2.26 
2.33 
2.33 

2.25 
2.17 
2.33 
2.42 
2.33 

2.26 
2.00 
2.00 
1.75 
1.75 

10 

10 
9.3 
9.3 
9.3 

4.2 
2.3 

21 

18 

21 

47 
21 
18 
21 
21 

18 
15 
21 
25 
21 

18 
9.3 
9.3 
2.3 
2.3 

18 

7 

15 

8 

21 

9 

21 

10 

20 

11 

30 

12::::::::::::::::::: 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mean  discharge. 

16.3 
0.662 

0.62 
47 
2.3 
B 

• 

6.8 
a  251 

0.29 
36 
0.4 
B 

.. 

25.7 
1.11 

1.28 
96 
6.9 
B 



20.4 
a8S3 

0.99 
96 
9.3 
B 

sas 

Seoond-feet  per 
square  mile 

a8S7 

Run-off    (depth   in 
inches  on  drainage 
area) 

ass 

Maximum 

3S 

MinifTiuTn .,,..,,,--. 

u 

Accuracy 

B 

BTTCKSKHr  CREBS  ABOVX  FORTYFIVE  PT7P. 

Scattered  gage-height  records  were  obtained  on  Buckskin  Creek 
just  above  the  mouth  of  Fortyfive  Pup  during  1910,  1911,  and  1912. 
The  basin  of  Buckskin  Creek  above  Fortyfive  Pup  is  similar  to  that 
of  Fortyfive  Pup,  and  the  characteristics  of  its  flow  are  probably  the 
same.  The  records  for  Fortyfive  Pup  are  more  continuous  and  may 
be  found  below: 
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Ditcharge  measurements  of  Buckskin  Creek  above  Foriyfive  Pup,  19J0-191t. 


Date. 

hd^t. 

Dte- 
oharge. 

Date. 

A. 

Dto- 
charge. 

July  11.. 

1010. 

FeeL 
0.SO 
.86 
.68 

1.36 
.60 
.70 
.46 

aee,-fi. 
4.3 
12.7 
5.2 

46.0 
6.0 

14.4 
6.2 

June  12.. 
July  16.. 
Aug.  g.. 

1012. 

Fut. 

a7o 

.46 
1.00 
.02 

8ee.-fL 
a  13. 6 

Aug.  11 

3.0 

21.. 

24.0 

1011. 

20.0 

June    2.. 

July  10 

15 

Aug.  21 

a  Measurement  made  by  floats. 

DaUy  gage  height ,  in  feet,  and  dischargef  in  second-feet ,  of  Buckskin  Creek  above  Fortyfive 

Pup  for  1910-1912. 


[Drainage 

area. 

33  square  miles.    Obserrer, 

L.  O.  Michaels.] 

July. 

August. 

September. 

Day. 

July. 

August. 

September. 

Day. 

1 
1 

1 

1 

1 

1 

1 

1 

Q 

1 

Q 

1 

1 

1010. 
1 

0.68 

5.3 

1010-Con. 
16 

2 

17 

3 

18 

4 

0.38 
.33 

3.3 
2.0 

.60 
.46 

4.3 
3.0 

10 

5 

20 

6 

21 

0.60 

4.3 

7 

22 

8 

23 

9 

24 

10 

25 

11 

a60 

4.3 

.85 

12.4 

26 

12 

27 

13 

.64 
.60 

4.8 
4.3 

.46 

3.0 

28 

14 

20 

16 

30 

31 
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90        SUBFACE  WATER  SUPPLY   OF   YUKON-TANANA  REGION,  ALASKA. 


Daily  gage  height^  in  feet,  and  diichcarge,  in  Becond-feet,  of  Buckikin  Creek  above  Fortyjw 
Pup  for  iPiO-iPif— Contmued. 


May. 

June. 

July. 

August. 

Saptmibtf. 

Day. 

bej^ 

Db- 
oharge. 

hd^L 

Db. 
charge. 

hd^L 

Dto- 
ohaige. 

Oage 
heiSt. 

Db- 
diarge. 

h^t. 

Db- 
diaigi. 

1911. 
1 

2 

L29 

42.2 

3 

4 

0.50 
.50 

5.9 
5.9 

0.46 
.42 

4.7 
3.4 

5 

6 

7 

8 

9 

10 

11 

.92 
.50 
.50 

23.0 
5.9 
5.9 

12 

13 

.67 
.67 

11.8 

n.8 

14 

15 

L58 

61.0 

.79 

16.7 

16 

17 

18 

19 

20 

21 

.46 

4.7 

22 

23 

.83 
.33 

.9 
.9 

.83 
.33 

.90 
.90 

24 

25 

.50 

5.9 

26 

27 

28 

29 

0.62 

9.9 

30 

31 

Jaoe. 

July. 

August. 

September. 

D»y. 

hej^t 

Dis- 
oharge. 

Oage 
hel^t 

DIs- 
chaive. 

l^t 

Db. 
charge. 

be^t 

Db- 

1912. 
1 

2 



0.60 

6.6 

3 

4 .% 

.55 
.50 

5.2 
3.8 

0.85 
.75 

17 
13 

5 

6 

7 

8 

9 



10 „ 



11 '. 

12 

0.90 

19 

13 

0.90 

19 

14 

15 

.45 

2.9 

16 

17 

LOO 

24 

18 

19 

20 

.90 

19 

21 

22 ; 

23 

24 

26 

26 

27 

28 

29 

80 

n 
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FOBTYnVX  PT7P  AT  CLAIM  BO.  U. 


This  station  is  located  at  claim  No.  13,  about  3  miles  above  the 
mouth  of  Fortyfive  Pup  and  16  miles  west  of  Franklin  post  office. 
It  was  established  on  July  11,  1910,  and  remained  in  its  first  location 
through  1911.  In  1912  it  was  reestablished  at  the  edge  of  claim  No. 
14,  about  one-fourth  mile  above  its  original  position.  The  change 
would  have  no  appreciable  effect  on  the  quantity  of  flow.  The  creek 
heads  in  high  slide-rock  moim tains,  and  the  snow  and  ice  remain  in  the 
sheltered  gulches  well  into  the  summer,  furnishing  a  very  dependable 
source  of  stream  flow  until  they  have  melted  away.  The  seasons  of 
1911  and  1912  probably  furnish  very  good  examples  of  abnormal 
water  supply  on  this  stream,  1911  being  very  dry  and  1912  very  wet. 


Diicharge  measuremenU  of  Fortyfive  Pup  at  claim  No.  IS, 

1910-19ie, 

Date. 

hSg^t. 

Dto- 
charge. 

Date. 

Oace 
height. 

Db. 
charge. 

July  11. 

IMO. 

Ftet. 
LOO 
1.68 
:^12 
2.00 
L67 

L02 
1.52 

2.4 
16.4 

ia3 

2.1 

12.5 
1.2 

WU-Contlnned. 
July  15 

Feet, 

1.67 
L62 

2.67 
2.12 
2.33 
2.27 

Stc^t, 
3.1 

^  12:::::::::;:::::::;:::: 

Aug.  22 ;... 

2.2 

Aii£.  10 

1012. 
June  12 

11;:::;::::::::::::::::: 

21.. 

al5wl 

1011. 

July  15 

2.1 

Au£.  17 

0.5 

Jtme    2.. 

io.:............;.;;r.;. 

6w6 

July    12 

o  MettBurament  made  by  floats. 

Daily  gage  height ,  in  feet,  and  dMuxrge,  in  iecond-feet,  of  Fortyfive  Pup  at  claim  No,  IS 

fw  1910-1912. 

[Drainage  area,  0.1  square  miles.    Observer,  L.  O.  Michaels.] 


Joly. 

August 

September. 

Day. 

July. 

August. 

September. 

Day. 

1 

Q 

1 

1 

1 

Q 

1 

1 

1 
1 

A 

2 

1 

1 

1010. 
1 

1.46 
1.42 
1.42 
1.42 
1.42 

1.42 
1.42 
2.06 
2.67 
2.12 

1.06 
1.83 
1.70 
1.75 
1.71 

1.75 
1.71 
1.67 
1.67 
1.67 

0.7 
.6 
.6 
.6 
.6 

.6 
.6 

13.2 

63 

16.6 

0.1 
5.4 
4.5 
3.7 
2.0 

8.7 
2.0 
2.3 
2L3 
2.8 

1.62 
1.67 
1.67 
1.62 
1.58 

1.58 
1.58 
1.58 
1.58 
1.58 

1.5^ 
1.58 

1.7 
2.3 
2.3 
1.7 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 

1010-Con. 
21 

1.50 
1.67 
1.62 
1.58 
1.54 

1.60 
1.50 
1.46 
1.46 
1.42 
1.42 

0.8 
2.3 
1.7 
1.3 
1.0 

.8 
.8 
.7 
.7 
.6 
.6 

1.67 
1.62 
1.58 
1.62 
1.62 

1.58 
1.67 
1.62 
1.68 
1.58 
1.62 

2.3 
1.7 
1.3 
1.7 
1.7 

1.3 
2.3 
1.7 
1.3 
1.3 
1.7 

2 

22 

3 

23 

4 

24 

5 

25 

6 

26 

7 

27 

8 

28 

0 

29 

10 



30 

1.60 
L66 
1.72 
1.68 
L64 

L60 
L64 
1.60 

1.4 
2.2 
8.1 
2.4 
1.0 

L4 
LO 
1.4 
LO 

31 

11... 

Meandis. 
diarge.. 

12 

1.37 
a  151 

0.12 
3.1 

ao 

A 



4.96 
0.547 

0.68 

13 

1.53 

14 

Seoood-f^t 

16 

0.168 

16 

Rnn'Off 
(depth  in 
uu^eson 
drataage 
area) 

17 

IB 

19 

ao 

L46 

0.07 

2.3 

L8 

Aoooracy... 

A 
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92        SUBPACB  WATEB  SUPPLY   OP  YUKON-TANANA  BEOION,   ALASKA. 

DaUy  gage  heightf  in  feet,  and  discharge^  in  teeond-feel,  of  Fortyfive  Pup  at  dam  No,  IS 
for  1910-1912— ContXDXied. 


May. 

June. 

July. 

August. 

8n»tember. 

Octobv. 

Day. 

belSBt. 

oharse. 

^S^i. 

Dii. 
charge. 

heSEt. 

Dii- 
diarge. 

be^t. 

DIs- 
ofaaige. 

hei^t. 

Dii- 
diarge. 

heSit. 

1011. 
1 

2.00 
LOS 
L02 
1.0S 
2L06 

100 
1.01 
1.88 
1.76 
1.76 

1.67 
1.75 
1.83 
1.03 
100 

1.02 
117 
100 
1.83 
L76 

1.76 
I.e7 
l.«7 
l.«7 
1.57 

1.07 
1.68 
L68 
1.68 
L68 

18.6 
18.3 
13.2 
18.2 
84 

18.6 

18.2 

7.4 

6.6 

6.6 

3.6 
6.6 
7.4 
13.2 
18.6 

13.2 

80 

lflL6 
7.4 
5.6 

5.6 
8.6 
8.6 
3.6 
8.5 

8.6 
1.8 
1.8 
L8 
1.8 

1.68 
1.68 
1.68 
1.68 
L58 

1.64 
1.64 
1.60 
L6a 
1.60 

1.68 
1.64 
1.64 
1.68 
1.67 

1.58 
1.64 
L60 
1.50 
1.60 

L60 
L60 
1.60 
1.50 
1.50 

L64 
1.76 
1.76 
1.71 
L67 
L63 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
.7 
.7 

.7 

L8 
1.3 
L8 
L8 
3.6 

1.8 
L3 
.7 
.7 
.7 

:? 

.7 
.7 
.7 

L3 
6.6 
6.5 
4.4 
3.6 
15 

1.58 
1.68 
1.64 
L67 
L67 

1.62 
1.58 
1.58 
1.64 
L64 

1.67 
1.67 
1.62 
1.62 
1.71 

L71 
L67 
L67 
1.63 
L67 

1.58 
L54 
L64 
1.64 
L60 

L60 
1.50 
1.50 
1.60 
1.50 
1.62 

1.8 
1.8 
1.3 
3.6 
3.5 

16 
1.8 
1.8 
1.3 
1.3 

3.6 
3.5 
15 
16 
4.4 

4.4 
3.5 
3.5 
15 
3.5 

1.8 
1.3 
1.3 
1.3 

.7 

.7 
.7 
.7 

:? 

15 

1.68 
1.00 
1.58 
1.58 
1.58 

1.54 
1.64 
L50 
1.50 
L54 

1.75 
1.06 
1.02 
1.70 
L75 

1.71 
1.67 
1.67 
1.67 
L67 

1.62 
1.67 
1.67 
1.67 
1.71 

1.71 
L75 
L75 
1.76 
1.70 

15 
16 
1.8 
1.8 

1.8 

L8 
1.3 
.7 
.7 

1.8 

5.5 
15.0 
18.2 
6.6 
6.5 

4.4 
8.6 
3.5 
3.5 
3.6 

15 
8.5 
3.5 
3.6 
4.4 

4.4 
6.5 
6.6 
6.5 
6.6 

1.83 

7.4 

2 

3 

4 

5 

6 

7 

8    

9 

10    

11 

12 

- 

13 

14 

15        

16 

17 

18 

19 

30 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

140 
2. 25 

63.4 
8ft.6 

31 

Meandls. 
ohartn. . 

0.62 
L06 

L17 
80 
1.8 
B 

1.8 
a  106 

a22 
5.6 

a7 

A 

12 
a941 

ar 

4.4 

a7 

A 

4.2 
a461 

a5i 

16.0 

a7 

A 

Seoond-toetper 
square  mUe.. 

Run-off  rdepth 
in  IncbM  oo 
dralna(eearea) 

MftTrfn^^inr^ ..... 

Minl^iim .... 

Aocuncy 
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Daify  gage  height^  in  feet,  and  discharge ,  in  aeeond-feet,  of  Fortyjive  Pup  at  clam  No.  IS 
for  iPiO-iP/*— Continued. 


May. 

June. 

July. 

Angost. 

September. 

October. 

D«te. 

h^S^. 

Dis- 
charge. 

tie^t. 

Dis. 
(diarge. 

he^. 

DIs- 
charge. 

hei^ 

Dis- 
charge. 

h^t. 

Dis- 
charge. 

hei^. 

DlJ- 
charge. 

1912. 
1 

3.95 
3.30 
3.80 

33 
40 
33 
30 
30 

18 
18 
16 
16 
14 

14 
14 
13 
35 

46 

77 
77 
77 
70 
74 

40 
35 
80 
24 
60 

74 
40 
21 
14 
8 

"i'io* 
*"i*i6* 

2.00 
2.85 
2.60 
2.50 
2.40 

2.35 

6 

6 

4 
4 
4 

4 
2 
2 
3 
3 

3 

1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

34 
40 
24 
18 
12 

10 

8 
8 
6 

4 
4 

2.15 
2.50 
2.60 
2.55 

2.90 
3.15 
2.66 
2.56 
2.50 

3.90 
8.00 
2.65 
2.60 
2.65 

2.45 
2.85 
2.35 
2.30 
3.35 

3.35 
3.30 
3.30 
3.15 

3.15 

3.9 

18 

.  34 

31 

30 

43 

60 
17 
31 
18 

118 
50 
17 
34 
21 

16 

10 

10 
8.0 
6.0 

6.0 
4.0 
4.0 
2.9 
2.9 

2.9 

4 

4 

4 
4 
4 

i 

3 

4 

5 

6               

7 

2.00 
2.60 
3.00 
3.60 

2.80 
2.95 
3.10 
3.30 
3.30 

3.10 
3.05 
3.06 
3.95 
3.80 

3.90 
3.90 
3.80 
3.75 
2.70 

3.70 
3.60 
3.80 
3.15 
3.90 
3.70 

13 
13 
13 
13 

33 
33 
43 
40 
56 

43 
38 
33 
33 
23 

29 
20 
23 

3D 
17 

17 
13 
33 
46 
29 
17 

'i'66* 
3.60 
3.00 
3.15 

3.60 

'i'io* 

3.50 
3.35 

185 

'ieo* 

3.15 

3.35 
2.85 
3.55 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

2.50 

18 

19           

ao 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1 

31 

Ifean  dis- 
charge.. 

37.2 
3.90 

2.78 
56 
12 

C 

35.6 
3.91 

4.36 
77 
8 
C 

0.8 
a  747 

0.86 
40 
1.8 
B 

....... 

19.2 
XU 

2.43 
118 
2.9 
B 

Seoood-feetper 
square  mJie... 

BoD-off  (depth 
In  iDohee  on 
drainage  area) 

Kaxfrnunn 

1 

Minim  um 

1 

Accuracy 

1 

1 
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94        SrHFACB  WATKR  SUPPLY  OP  TUKOK-TANANA  BEGIOK,  ALASKA. 
mmCELLAMEOm  MXASUXSMZVTS. 

The  f  oDowing  miscellaneous  discharge  measurements  were  made  in 
South  Fork  of  Fortymile  drainage  basin  in  1910  to  1912: 
MwxUameout  wwmriwiwfi  ta  8<mlk  Fork  c/Fort^jmOe  River  drainage  batin,  1910-1912. 


Date.                 8ti«B. 

TrOmOarjUH- 

Locmmy. 

Di». 
chargo. 

DraiD- 
area. 

Dis. 
ohtrsi 

P«r 
sqon 
oule. 

Aw.  16,19U    DMp  Creek 

DwainoFDrk.... 

Sooth  Fork 

do. 

Ab0T«  ditch  intake..... 
Hooth 

*51^ 

314 
193 
196 
160 
2.0 
«.8 
41.0 
20.8 
1.3 
1.86 
1.5 
1.2 
1.81 
1.1 
.86 
.65 
.40 
.60 
7.79 
41.1 

Sf.mt. 

5«.y/. 

July    17,1911       Moivmitik  Fiv^ 

1,120 

1,120 

1,120 

1,120 
57.7 
16.3 
406 
414 
3.1 
3.1 
1.6 
1.5 

5ao 

13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
73.7 

0.S 

July  20,1911 
Aus.  S,lfll 

.....Ax.:.:...::::: 

do 

.17 

dft 

do. 

do. 

.13 

July   13,1912   do. 

Ai^.    7,1910     GoW  Creek. 

July  15,1912    Chicken  Cwek..... 

do. 

do 

.15 

MoeonitoFork.... 

Sooth  F«k::::::: 

do. 

Walker  Fork. 

do 

AboT«Wilk>w  Creek... 
Mooth 

.096 
.00 

Juhr     7.1912     WaDew  Fork. 

-\mt.  27,1911           dft^ 

Below  Wade CiMk..... 
Mooth 

.10 
.QSO 

July     2,1910 
July     6, 1912 
July     2,1910 
July     6,1912 
July     7, 1912 
July     5,1910 
July  11,1911 
July  21,1911 
Aug.  27,1911 
July     7,1912 
Aug.  10,1912 
Aug.  21,1912 

Poker  Craek. ! 

do. • 

do 

do 

.43 

DftTisOeek. 

do ' 

Wede  Creek. 

do 

do 

do. 

Sooth  Fork 

do 

do 

do 

do. 

do 

do 

1 

do 

Hooth 

1.00 
.80 
.016 

NapoleoiiCrwk...j 

do 

do 

do i 

do 1 

do 

Buckskin  Creek.  .1 

do 

do 

do 

do 

do 

do 

do. 

.00 
.006 
.0* 
.(DO 
.045 
.» 
.86 

•  Discharge  eetimated. 


NORTH   FORK   OF  FORTYMILE   RITER   DRAIN  AGE  BASIN. 
DS8CRZPTIOV. 

North  Fork  drains  an  area  of  2,120  square  miles.  The  stream  has 
its  source  in  high  rugged  mountains  3,000  to  6,000  feet  high.  Near 
the  headwaters  the  valleys  are  broad  with  gentle  slopes,  but  nearer 
the  mouth  they  become  canyon-like  with  prominent  benches  which 
are  merely  continuations  of  those  of  the  lower  Fortymile  River. 

The  principal  tributary  and  that  representing  the  main  stem  of  the 
stream  is  Middle  Fork,  locally  known  as  Granite  Fork.  Its  drainage 
area  is  1,110  square  miles,  which  is  52  per  cent  of  the  total  drainage 
of  the  North  Fork.  Its  headwaters  drain  a  country  with  wide  flat 
valleys  somewhat  similar  to  those  of  Mosquito  and  Dennison  forks. 

North  Fork  above  Middle  Fork,  locally  known  as  Eureka  Creek,  has 
for  its  principal  tributaries  Slate,  Comet,  and  Champion  creeks. 
Below  the  junction  of  the  two  forks  Bullion  and  Hutchinson  creeks 
enter  from  the  west. 

There  are  very  few  people  in  the  North  Fork  basin,  and  it  has  been 
possible  to  obtain  only  very  meager  stream-flow  records.  Some  min- 
ing has  been  done  on  tributaries  of  Slate  Creek  but  has  now  been  aban- 
doned. Hutchinson  has  also  been  the  scene  of  mining  and  is  still  so 
to  some  extent.  All  mining  in  this  basin  is  severely  handicapped  by 
**s  isolation  from  the  source  of  supplies  and  by  the  very  high  cost  of 

ighting. 
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Two  power  possibilities  on  the  North  Fork,  one  at  the  *'kink"  and 
another  about  a  mile  below  the  junction  of  the  North  and  Middle 
forks,  are  described  more  in  detail  on  page  329. 


HO&TH  rO&K  or  rOBTTMILB  &IVX&  AT  TKl 

The  *'kink"  is  on  North  Fork,  about  12  miles  above  the  jimction 
of  that  stream  with  South  Fork,  3  miles  below  the  mouth  of  Hutch- 
inson Creek,  and  about  16  miles  northwest  of  Franklin  post  office  in 
an  air  line  but  nearly  40  miles  by  trail.  A  view  of  the  **kink"  is 
shown  in  Plate  IX,  A,  and  it  is  described  on  page  329.  A  gage  was 
installed  at  this  point  on  July  15,  1910,  and  two  discharge  measure- 
ments were  made  during  that  season,  but  it  was  impossible  to  obtain 
gage-height  records  because  no  observer  was  available.  On  July  17, 
1912,  a  second  gage  was  installed  at  the  same  control.  One  discharge 
measurement  was  made  and  scattering  records  of  gage  heights 
obtained.  The  discharge  measurements  are  insufficient  to  rate  the 
station;  consequently  only  the  results  of  the  measurements  and  the 
record  of  the  gage  heights  are  published. 

The  d^y  discharge  at  the  ''kink"  has  been  estimated  from  the 
records  of  Fortymile  River  at  Steel  Creek  and  the  South  Fork  at 
Franklin.  The  drainage  area  of  North  Fork  at  the  *'kink"  is  74  per 
cent  of  Fortymile  River  at  Steel  Creek  minus  that  of  the  South  Fork 
at  Franklin.  Therefore  74  per  cent  of  the  difference  between  the 
discharges  at  Steel  Creek  and  at  Franklin  will  approximate  the  dis- 
chai^e  at  the  ''kink.''  The  errors  involved  by  this  method  are 
largely  eliminated  by  taking  the  mean  for  a  number  of  days. 
Disdtarge  meaturemenU  of  North  Fork  of  Fortymile  River  at  the  "KnJfc,'*  1910  and  19 li. 


Dftto. 


Oaee 
lelght. 


hel 


Dis- 
charge. 


19ia 

July  15 

Aug.    8 

1012. 

July  17 


Feet. 
1.09 
.48 

1.50 


8ec.'ft. 
897 
425 

541 


Daily  gage 

height,  in  feet,  of  North  Fork  of  FoHymiU  River  at  the  *'kink 
[Drainage  area,  2,010  square  miles.    OtMerver,  E.  O.  Kenhel.] 

"  for  1912. 

Day. 

July. 

Aug. 

Day. 

July. 

Aug. 

Day. 

July. 

Aug. 

1.. 

11 

•  6.5+ 

•  6.5+ 

21 

4.45 

2.. 

12 

22 

3.. 

13 

.23 

4. r. .  . 

14 

6.15 
5.95 

5.25 

3.76' 
3.85 

24 

5.. 

2.25 

15 

25 

5. 

16     .. 

26 

7 

•  6.5+ 

17 

1.50 
1.45 

27 

8 

18 

28 

9 

•  6.5+ 

19 

29 

lO 

20 

30 

31 

•  Water  reported  over  top  of  gage.    Highest  graduatioo  on  gage,  6.50. 
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96        SURFACE   WATER  SUPPLY   OF   YUKON-TANANA   REGION,   ALASKA. 

Daily  discharge,  in  tecond-feet,  of  North  Fork  of  FortymiU  River  at  the  **kink  "  /or  1910- 

191S. 


Day. 


July. 


1910. 


3. 
4. 
5. 

«.. 
7. 

8.. 
9. 
10.. 

11. 
12., 
13.. 
14.. 
15.. 

1«.. 
17.. 
18.. 
19.. 
20.. 


362 
1,040 

965 
1,010 
025 
930 
000 

511 
370 
230 
445 
421 


Aug. 

Sept. 

200 

320 

290 

S2« 

300 

290 

309 

528 

272 

606 

267 

606 

249 

770 

252 

606 

1,940 

508 

2,720 

503 

1,740 

503 

1,110 

503 

800 

473 

734 

406 

572 

406 

406 

1,510 

340 

1,760 

420 

1,930 

384 

1,520 

482 

1,260 

Day. 


1910-CoDtinued. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mean  dbdiarge. . . . 
Seoond-feet   per  square 

mile , 

Run-off  (depth  in  inches 

oo  dramage  area) 

Accuracy 


July. 

Aug. 

397 

6S0 

308 

613 

308 

465 

322 

392 

322 

377 

428 

484 

417 

454 

350 

454 

328 

462 

284 

498 

246 

409 

502 

617 

a250 

a307 

a  214 

a35 

C 

C 

Sept 


616 

484 


Day. 


I. 
2. 
3. 
4.. 

5.. 

6.. 

7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17., 
18.. 
19.. 
20.. 


191L 


May. 


19,500 
18,500 


June. 


10,200 
6,840 
7,470 
7,130 
6,500 

8,560 
7,360 
4,490 
3,970 
3,610 

3,110 
2,330 
3,260 
2,270 
2,390 

3,630 
3,170 
3,240 
2,000 
2,040 


July. 


755 

755 

592 

1,600 

2,150 

4,950 
3,710 
2,200 
1,770 
1,040 

747 
600 
448 
296 
•  800 

1,100 

873 

a500 

488 
781 


Aug. 


318 
219 
185 
226 
226 

226 
226 
218 
182 
163 

245 
502 
866 

478 
507 

847 
1,630 
1,260 
1,170 
1,060 


Sept 


725 
666  > 
607  ' 
548 
533 

518 
518 
503  ' 

488  I 
466  I 

643; 

977 
1,455  , 
1,310  I 
1,220  , 

1,060 
773 
544 
363 
296 


Day. 


1911— Con. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mean  dis- 
charge.. 

Second-feet 
per  square 
mile 

R  u  n  -  o  f  f 
(depth  i  n 
inches  o  n 
drainage 
area) 

Accuracy 


May. 


7,400 
4,450 
2,220 
2,100 
3,920 

7,100 
6,970 
5,060 
5,350 
5.160 
9,620 


7,540 
3.75 


1.81 
C 


June. 


1,590 
2,150 
1,110 
995 
1,010 

903 
792 
792 
940 
755 


3,510 
1.75 


L95 
C 


July. 


724 
936 
882 
544 

507 
535 
913 
976 
502 
414 


1,080 
a537 


a«2 
c 


Aug. 


788 
566 

505 
359 
341 

318 
302 
307 
307 
307 
307 


489 
a  243 


a28 
C 


a«s 


c 


Sept 


710 

ass 


c 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 

8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
i8. 
19. 
20. 


1912. 


May. 


1,540 

1,680 
2,020 
2,520 
2,220 
3,420 

2,320 
3,110 
3,510 
5,570 
4,140 

4,310 
4,180 
4,990 
3,940 
2,400 


June. 


3,140 
3,000 
6,510 
4,090 
2,870 

1,820 

1,270 

888 

836 

1,220 

1,550 
1,250 
4,030 
5,820 
3,040 

9,950 
13,900 
13,000 
10,100 
10,100 


July 


1,380 
1,010 
1,470 
1,880 
1,580 

1,300 
932 
711 
563 
511 

514 
577 
703 
755 
792 

829 
688 
570 
525 
496 


Aug. 


644 

1,070 

1,230 

1,100 

851 

618 

435 

8,140 

2,020 

1,420 

2,600 
9,910 
5,100 
1,920 
1,710 

1,360 
1,050 
1,130 
1,820 
1,900 


Sept 


1,110 
1,150 
1,110 
1,020 
1,150 

1,150 
777 
733 
600 
725 

962 
873 
651 
637 
766 

885 

736 

1,180 

2,570 

2,180 


Oct. 


733 
770 
814 
740 
666 

696 
725 
681 
607 
574 

570 
540 

481 


Day. 


1912— Con. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Mean  dis- 
charge.. 

Second-feet 
per  square 
mile 

Run-off 
(depth  in 
inches  on 
drainage 
area) 

Accuracy... 


May. 


2,400 
2,720 
2,920 
2,640 
1,360 

1,060 
755 
940 
3,310 
7,620 
5,570 


3,240 
1.61 


1.62 
C 


June. 


8,000 
5,520 
6,070 
6,070 
4,280 

4,770 
3,610 
2,520 
1,370 
1,210 


4,740 
2.36 


2.63 
C 


July. 


1,780 


525 
3,230 
2,310  1,500 

1,370  1,400  i;oeo 

1,070  *  —   ^ 


1,020 
1,320 
1,490 
1,200 
918 
666 


1,060 
a527 


a  61 
C 


Aug.   Sept 


1,900 


2,150 
1.07 


1.23 
C 


903 


1,810   1,380 
1,180 


1,500 

1,350 
1,210 
1,860 
1,580 
1,450 
1,160 


555 

452 
341 
341 


1,010 

afios 


Oct 


661 

asa 


^ 


a  16 
c 


o  Discharges  hiterpolated. 
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HO&TH  FORK  07  TOUTTIIILB  BIVXB  ABOVX  MIDDUI  70SK. 

This  station  was  located  at  the  North  Fork  telegraph  station  of 
the  Signal  Corps  of  the  United  States  Army,  about  a  mile  above  the 
mouth  of  the  Middle  Fork  and  about  40  miles  southwest  of  Eagle  in 
an  air  line.  The  station  was  established  July  15,  1910,  and  gage- 
height  observations  were  made  for  the  remainder  of  the  summer. 
The  tel^raph  station  was  abandoned  by  the  Signal  Corps  in  the 
winter  of  1910-11,  making  it  impracticable  to  continue  stream-flow 
records  at  this  point. 

Ditdiaarge  meamremenis  of  North  Fork  o/FortymUe  River  above  Middle  Fori,  1910-1912, 


Date. 

bd^ 

Dis- 
charge. 

Date. 

ImS^ 

Dift. 
charge. 

July  1ft.. 

1910. 

Feet. 
2.14 
2.00 
1.96 
1.90 
2.20 

a€e,-/L 
242 
194 
170 
156 
294 

Aug.  18.. 
July  18.. 

1911, 

f^ 

1,000 

17 

1913. 

Aug.  22 

a::::..:::;::::.;.!::.: 

250 

Sept  12 

DixUy  gage  height,  infeet,  and  discharge,  in  second- feet,  of  North  Fork  of  Fortymile  River 

above  Middle  Fork  for  1910. 

praiuage  area,  724  square  miles.    Observer,  E.  H.  Lathrop.] 


July. 

August. 

September. 

October. 

Day. 

h^t 

Dis- 
charge. 

Oa£e 
hei^it 

Dis- 
charge. 

heiSSt 

Dis- 
chargA. 

he^t 

Dis- 
charge. 

1.92 
1.92 
1.88 
1.83 
1.79 

1.71 

1.67 

2.00 

4.1 

3.3 

2.85 
2.60 
2.33 
2.17 
2.06 

2.04 
2.06 
2.04 
2.08 
2.06 

2.04 
2.00 
1.92 
1.90 
1.92 

1.90 
1.92 
2.00 
1.96 
1.92 
1.83 

162 
162 
149 
135 
125 

106 
99 
189 
1,420 
904 

622 
475 
330 
256 
219 

204 
219 
204 
219 
219 

204 
189 
162 
155 
162 

155 
162 
189 
182 
162 
135 

1.83 
2.04 
3.0 
2.85 
2.65 

2.85 
2.65 
2.65 
2.60 
2.42 

2.42 
2.33 
2.33 
2.25 
2.90 

3.7 
8.4 
3.7 
3.2 
2.90 

2.60 

'■'i'33' 
2.17 

2.17 
2.08 
2.00 
1.92 
2.00 

135 
204 
714 
622 
504 

622 
504 
504 
475 
377 

377 
330 
330 
292 
653 

1,160 
968 

1,160 
840 
653 

475 
419 
874 
330 
256 

256 
219 
189 
162 
189 

2.00 
1.92 

180 

102 

8 

9 

10 

11 

12 

13 

14 

15 

2.17 

2.11 
2.00 
1.92 
2.00 
2.00 

1.92 
1.92 
2.08 
2.04 
2.08 

1.92 
1.88 
1.88 
1.79 
1.75 
1.83 

256 

230 
189 
162 
180 
189 

162 
162 
219 
204 
219 

102 
149 
149 
125 
116 
135 

16 

17 

18 

19 

20 

21 

22 

25 

24 

25 

26 

27 

28 

29 

30....                        

31 

Mean  discharge. 

177 
0.244 

0.15 
256 
116 

A 

267 
0.809 

0.42 
1,420 

477 
0.669 

0.74 
1,160 
185 
B 

Secood-feet  per  square  mile 

RmH)fl  (d^th  in  iuches  on  drainage 
area).         

^^fmnm 

Mtni^,^ 

Aoemacy 

42013»— W8P  342—15 
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00H7BDBBATE  OBXSK  AT  MOUTH. 

This  station  was  located  at  the  mouth  of  Confederate  Creek,  about 
27  miles  from  Franklin  post  office.  It  was  maintained  for  about  a 
month  in  1912.  The  drainage  basin  of  Confederate  Creek  is  some- 
what greater  than  that  of  Hutchinson  Creek  above  Confederate  but 
is  veiy  similar  in  character.  The  slow-melting  glaciers  and  snow 
banks  in  the  high  rugged  moimtains  in  which  the  stream  heads  fu> 
nish  a  relatively  good  water  supply. 

Diaduarge  metuuremenU  of  Confederate  Creek  at  mouthy  191t. 


Date. 


Case 


DiB- 
chaijKi. 


Jane  11.. 
July  16.. 
Aug.  18.. 


FeeL 


0.25 


Sec-fL 
•  4.1 

.n 

14.8 


a  Meesorement  made  by  floats. 


Daily  gage  height,  in  feet,  and  discharge,  in  aeoond-feet,  of  Confederate  Creek  at  mouA 

for  1912, 

[Drainage  area,  9  square  miles.    Observer,  E.  M.  Webster.] 


Day. 


June. 


July. 


August. 


Day. 


June. 


July. 


August. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


4.9 


a40 
.40 
.40 
.40 
.40 


2.8 
2.8 
2.8 
2.8 
2.8 


a75 
.60 
.55 


1.25 
LOO 
.75 


1.50 
1.40 
1.00 
.00 
.85 

.85 
.75 
.85 
.85 


11 
6.4 
5.1 
5.1 
5.1 

15 
40 
24 
11 
7.9 

57 
50 
24 
18 
16 

16 
11 
16 
16 


Mean  dis- 
charge. . 

Seoond-feet 
per  square 
mile 

Run-off 
(depth  in 
incneson 
drainage 
area) 

Maximum.. 

Minimum. . 

Accuracy... 


a65 
.70 
.65 
.60 
.60 

.80 
.65 
.65 
.60 
.75 
.80 


7.9 
9.4 
7.9 
6.4 
6.4 

13 
7.9 
7.9 
6.4 

11 

13 


6.95 


0L772 


a46 
13 
2.8 
B 


1&7 
101 


1.17 

57 
&1 
B 


HirrOHIHSOH  OBSZK  BELOW  OOITFBDBBATB  CBBBK. 

A  gage  was  installed  on  Hutchinson  Creek,  just  below  the  mouth 
of  Confederate  Creek  and  about  27  miles  by  trail  from  Franklin  post 
office,  on  July  13,  1910,  and  scattering  records  were  obtained  during 
1910  and  1911.    During  the  summer  of  1912  the  gage-height  records 
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were  practically  continuous.     The  channel  shifted  somewhat  during 
1910  and  1911,  but  in  1912  the  effect  of  shifts  was  probably  negligible. 

DiBdutrge  meawremenU  of  HuUMnaon  Creek  below  Confederate  Creek,  1910-191t. 


Date. 


July  13.. 

mo. 

^  u;;:::::::::::;:::;:::. 

Ant    7..... 

^  i:;:;:::::::::.:::::::. 

a.. 

Jnly  13.. 

191L 

^  li  :::::::::::::::::::: 

Q9tn 


Feet. 
1.24 
1.21 
1.09 
1.53 
1.25 


1.35 
1.58 


Dis- 
charge. 


aec.-fU 
7.3 
5.8 
1.7 
35.0 
3.9 


4.50 
7.12 


Date. 


1911— Contiuaed. 
Aug.  20 


June  11. 
July  16. 
Aug.  18. 


1912. 


Oage 
hei^t. 


Feel. 
1.42 


1.50 
1.42 
1.73 


Dto- 
oharge. 


"-t« 


•  8.2 
4.47 
26.8 


a  Measurements  made  by  floats. 

DaSly  gage  height ,  in  feet,  and  dischargey  in  seoond-feet,  of  Hutchinson  Creek  below  Con- 

federate  Creek  for  1911-12. 


(Drainage 

irea,  16.6  square  miles.    Observer, 

E.  M. 

Webster.] 

July. 

August 

September. 

Day. 

July. 

August 

September. 

Day. 

1 
1 

Q 

1 

Q 

2 

1 

Q 

1 

1 

1 

Q 

1 

1 

19U. 
1 

1911— Con. 
16 

1.84 

26 

2 

17 

8 

18 

4 

19 

5 

1.67 

1.58 
1.71 
1.75 
1.79 
1.84 

3.1 
3.0 
2.8 
2.8 
1.92 

12 

7.3 
15 
18 
21 
26 

172 
158 
132 
132 
34 

20 

1.42 

5.3 

« 

21 

7 

22 

1.58 

7.3 

8 

23 

9 

24 

1.50 

6.3 

10 

25 

2.7 

120 

11 

26 

12 

27 

13.... 

1.33 
1.58 

4.3 
7.3 

28 

14 

29 

1.42 

5.3 

15..     .. 

30 

31 

1.50 

6.3 

1 

1   ■ 
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DaUy  gage  height^  in  fed,  and  discharae,  in  second-feet,  of  Hutckinaon  Creek  below  Ccn^ 
federate  Creek  for  191 1-1  g — Continued. 


May. 

June. 

July. 

Aogist 

Day. 

hei^t 

Di0> 
charge. 

>^t 

DiB- 

charge. 

hei^t 

charge. 

tui^t 

Db. 

1912. 
1 

1.85 
2.10 
1.85 
1.80 
1.75 

1.70 
L65 
1.70 
1.65 
1.60 

1.45 
2.06 
2.45 
2.40 
2.85 

2.10 
2.15 
1.70 
1.40 
1.75 

1.70 
1.80 
1.95 
2.30 
2.30 

2.15 
2.10 
1.95 
1.65 
1.40 

37 
62 
37 
82 
27 

22 
18 
22 
18 
14 

6.0 

57 
102 

96 
151 

62 
67 
22 

a22 
27 

22 
32 

47 
84 
84 

67 
62 
47 
18 
4.0 

1.40 
1.60 
1.60 
1.60 
1.35 

1.20 
1.35 
1.40 
1.40 
1.40 

1.45 
1.40 
1.60 
1.55 
1.55 

1.45 
1.45 
1.40 
1.35 
1.40 

1.80 
1.80 
1.75 
1.65 
1.60 

2.10 
1.95 
1.90 
1.85 
1.75 
1.90 

4.0 

14 

14 
8.0 
3.0 

1.2 
3.0 
4.0 
4.0 
4.0 

6.0 
4.0 

14 

11 

11 

6.0 
6.0 
4.0 
3,0 
4.0 

32 
32 
27 
18 
14 

62 
47 
42 
37 
27 
42 

L90 
1.75 
1.65 

"*i*i5* 

2.00 
1.90 
1.8S 

2.65 
2. 00 
1.90 
1.85 
1.75 

1.75 
1.85 
1.75 
1.75 
1.75 

1.75 
1.85 
1.85 
1.75 
1.75 

1.85 
1.90 

ti 

2 

r 

3 

IS 

4 

18 

5 

I5 

0 

IB 

7  

S7 

8 

15 

9     

43 

10 

i; 

11 

\% 

12 

Si 

13 

43 

14 

r 

is:::::::::::;:::::::::::::::::::::::: 

r 

16         

r 

17 

s: 

18 

r 

19 

r 

20 

Ti 

21 

r 

22 

r 

23 

1.90 
1.80 
1.95 

2.10 
X30 
2.15 
2,15 
1.95 
1.85 

42 
32 

47 

62 
S4 

67 
«7 
47 
37 

r 

24 

r 

25 

r 

26 

r 

27 

43 

28 

IS 

20 

» 

30 

35 

1 

3S 

Mean  d  ischarge 

53.9 
3.25 

1.00 
84 
32 

B 

45.6 
2.75 

3.07 
151 
4.0 

B 

16.4 
a968 

1.14 
62 
1.2 

B 



3T.I 

8eoond>feet  per  square  mile 

1% 

Run-off  (depth  in  inches  on  drainage 
area) 

U 

Max  imum 

m 

Minimum 

L« 

Accuracy 

B 

•  Discharge  interpolated. 
HT7T0HZVS0H  ORSZK  BELOW  MOHTAVA  ORSSK. 

On  July  14,  1910,  a  gage  was  installed  on  Hutchinson  Creek  jiet 
below  the  mouth  of  Montana  Creek  and  about  2  miles  below  the  mouth 
of  Hutchinson  Creek.  Occasional  records  were  obtained  for  thrwj 
seasons.  Channel  shifts  necessitated  the  use  of  a  different  ratii^ 
table  for  each  season,  but  the  errors  due  to  this  cause  are  probabW 
not  very  great.  The  records  at  this  station,  with  those  below  Coo 
federate  Creek,  give  a  fairly  comprehensive  idea  of  the  flow 
Hutchinson  Creek. 
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Dixharge  meoiuremenU  of  Hutchinson  Creek  below  Montana  Creek,  1910-1912. 


Data. 


mo. 

July  14 

Aug.    8 

• 

22 


Oaee 


FeeL 
1.44 
1.27 
2.33 
1.33 


Dis- 
charge. 


Ste.-ft. 

10.1 

5.1 

88.0 

7.9 


Date. 

heiS^t. 

charge. 

July  13.. 

1011. 

Feet. 
1.37 
1.80 
1.60 

1.71 
l.M 
2.21 

^-f-T. 

14 

27.7 

Aug.  20 -- 

11.8 

June  11.. 

1012. 

•  10  6 

July  1« 

7.40 

Aug.  18 

36.1 

o  Measurements  made  by  floats. 

Daily  gage  height,  in  feet,  and  disdunrge,  in  second-feet,  of  Hutchinson  Creek  below  Montana 

Creek  for  1910-1912, 
[Drainage  area,  20  square  miles.    Obaenrer,  Jack  McLln.] 


July. 

August 

Day. 

July. 

August. 

Dmy. 

l^t 

Dis- 
charge. 

Oa«e 
hei^it 

Dis- 
charge. 

hei^t 

Dis- 
charge. 

bSSt 

Dis- 
charge. 

1910. 
1 

. 

1.23 
1.21 
1.21 
1.21 
1.19 

1.19 
1.19 
2.21 
2.33 

4.5 
4.1 
4.1 
4.1 
3.7 

3.7 
3.7 
73 

88 

78 

09 

l\ 

61 
61 

51 
44 

37 
30 
23 

1910-Con. 
21 

1.33 
1.33 
1.34 
1.31 
1.25 

1.23 
1.23 
1.23 
1.23 
1.24 
1.26 

6.7 
6.7 
7.0 
6.1 
4.8 

4.5 
4.5 
4.5 
4.5 
4.7 
4.8 

**i.*38* 

16 

2 

22     . 

8.2 

3 



23 

9.2 

i 



. 

24     .. 

10  2 

5 



' 

25 

11.2 

6 

26 

12.2 

7 

27 

13.2 

8 

28 

14.2 

9 

29 

15.2 

10 

30 

2.17 
2.00 

31 

11 

Mean  dis- 
charge.. . 

12 

5.88 
0.203 

0.14 
10.5 
4.5 
B 

'.'.'.'.'.'.'.'. 

13 

28.8 

14 

1.44 

i6.5 

&6 

6.7 
6.1 
5.4 
5.0 
4.8 

2.00 

Seoond-feet   per 
square  mile. . . . 

16 

0.993 

16 

1.33 
1.31 
L28 
1.26 
1.25 

Run-off   (depth 
in   inches   on 
drainage  area). 

17 

1.07 

18 

Maximum 

88 

19 

Minimum 

3.7 

20 

Accuracy 

c 

July. 

September. 

Day. 

July. 

August. 

September. 

D*y. 

t 

i 

o 

1 

1 

1 

1 

o 

1 

1 

1 

1 

1 

1 

1 

1 

19U. 
1 

2.90 

186 

1911-Con. 
16 

2 

17 

3 

2.76 

158 

18 

4 

19 

6 

20 

6 

21 

7.. 

22 

8 

23 

9 

24 

2.00 

42 

10 

26 

1.60 
2.33 

12 

78 

3.00 

206 

11           .     . 

2.50 

110 

3.00 
3.36 

205 
270 

26 

12 

27 

13 

1.33 

6.8 

28 

14 



29 

1.58 

16.2 

15 

L68 

15.2 

1.92 

36 

30 

2.66 
2.80 

42 
167 

31  .   .. 
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Daily  gage  height  ^  in  feet  y  and  discharge  ^  in  Becond-feety  of  HtUdiinion  Creek  below  MonUma 
Creek  for  1910-1912— Continued. 


M OHTAVA  ORSZK  AT  CLAIM  "HO.  7  ABOVE." 

This  station  is  located  on  Montana  Creek  at  claim  "No.  7  above," 
about  a  mile  above  the  junction  with  Hutchinson  Creek.  It  was 
established  July  14,  1910.  Records  have  been  obtained  for  three 
simamers.  The  rating  curve  is  rather  poorly  defined  and  niany 
periods  of  the  daily  discharges  are  estimated.  The  values  of  the 
monthly  means  are  probably  within  15  per  cent  of  the  true  values. 
The  tributary  drainage  is  small,  and  in  July  and  August  the  water 
supply  is  often  inadequate  for  placer-mining  operations.  In  the 
winter  glaciers  are  formed  in  the  V-shaped  canyon  of  the  creek 
which  do  not  melt  until  far  into  the  simamer. 


Discharge  measurements  of  Montana  Creek  at  claim  *'No,  7  above,**  1910-1912. 

Date. 

Gage 
height. 

Dis- 
charge. 

Date.                   \ 

be^t. 

Db- 
charge. 

1910. 
July  14 

Feet. 
0.85 
.75 
1.33 

.88 

.84 
.96 

8ee.-ft. 
1.20 
.46 
14.0 
1.60 

1.16 
2.17 

1913. 
June  11 

Feet. 
1.06 
.90 
1.17 

8ec,-fi. 
a  2. 5 

Auff.    8 

July  16 

LOS 

^  S:::::::::::::::::::::: 

Aug.  18 

6.77 

22 

1911. 
July  14 

Aug.  19 

a  Measurement  made  by  floats. 
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DaHy  gage  height^  in  feet,  and  discharge,  in  second-feet,  of  Montana  Creek  at  daim  "No. 

7  above  "  for  1910-1912, 

[Drainage  ar«a,  6.9  square  mOes.    Observer,  Jack  McLIn.] 


Day. 


July. 


August. 


September. 


Day. 


July. 


August. 


I 


September. 


1. 
2. 
3. 
4. 

5.. 

6.. 
7.. 
8., 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 


1910. 


16. 
17., 
18.. 
19., 
20., 

21., 
22.. 
23.. 
24.. 
25.. 

as.. 

27.. 
28.. 
20.. 
30.. 
31.. 


a84 
.83 


Meandb- 

charge.. 

Seoond-ieet 

p«r  square 

mile;..... 

Bnn-off 

pthin 


1.3 
1.1 

1.1 

.8 
.8 
.7 
.5 

.5 
.5 
.5 

.7 
.5 

.5 
.5 
.5 
.5 
.5 
.5 


a  75 
.75 
.75 
.75 
.75 

.76 
.75 
1.42 
1.50 
1.14 

1.03 
1.00 
.05 
.93 
.91 

.92 
.92 
.92 
.92 
.92 

.92 
.88 


a5 

.6 
.6 
.6 
.6 

.5 
.5 

19.4 

26 
7.0 

4.3 
3.6 
2.8 
2.4 
2.1 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
1.5 
1.5 
1.6 
1.3 

1.2 
1.2 
L2 
1.1 
1.1 
1.1 


drainage 
area) 

Maximum.. 

Minimum. . 

Accuracy... 


0.66 
0.113 


0.07 
1.3 
0.5 
C 


3.00 


0.634 


0.60 

35 

0.5 

C 


.86 


.94 


.92 
.92 


1.1 
1.1 
1.1 
1.1 
1.5 

1.5 
1.5 
1.5 
1.2 
1.2 

1.2 

1. 

1. 

1. 

1. 

1. 
1. 
1. 
1. 
2.6 

3.2 
3.2 


1.85 
0.329 


0.19 
2.6 
1,1 

C 


1911. 


.94 

.84 
.84 
.84 
.84 
.84 

.98 
1.00 
.86 


.92 

.88 
.84 
.84 
.84 


Mean  dis- 
charge.. 

SecQod-leet 
per  square 
mile 

Run-off 
(depth  in 
mcheson 
drainage 
area) 

Maximum.. 

Minimum. . 

Accuracy. . . 


1.7 
2.5 

L2 
1.2 
1.2 
1.2 
1.2 

3.2 
3.5 
1.5 
1.7 
L3 

1.7 
3.3 
1.7 
1.3 
1.3 
1.3 


a84 

.84 
.84 
.84 
.84 

.84 
.84 
.84 
.84 
.84 

.98 
.96 
.96 
.97 
1.03 

1.04 
1.04 
.98 
.96 
.95 

.93 
.95 
.97 

.88 
.86 

1.13 
1.17 
1.06 
1.00 
1.03 
1.37 


1.3 
L3 
1.3 
1.3 
L3 

1.3 
1.3 
1.3 
1.3 
1.3 

3.3 

3.9 
3.9 
3.0 
3.9 

4.4 
4.4 

3.3 
3.9 
3.7 

3.3 
Z7 
3.0 
1.7 
1.6 

6.3 
7.9 
4.8 
3.5 
4.3 
16.0 


1.44 
1.37 
1.30 
1.04 
1.03 

LQ3 


1.00 


1.30 
1.35 
1.20 
1.17 


1.33 


20 

16.0 
8.8 
4.4 
4.3 

3.9 
3.7 
3.5 
3.5 
6.5 

12.0 

ia7 

8.8 
7.9 
10 

10 
10 
10 
10 
13 

13 
13 
13 
13 
14.1 


1.60 
0.386 


0.19 
3.5 
1.3 
C 


3.30 
0.543 


0.63 
16.0 

1.3 

C 


0.56 
1.63 


L51 
X 
3.5 
C 
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Daily  gage  height,  infeet,  and  discharge,  in  uconi-feet,  of  Montana  Creek  at  claim  "  No, 
7  above,*' for  iPiO-lPl;?— Continued. 


May. 

June. 

July. 

August. 

September. 

Day. 

Oage 
hei^it. 

Dl». 
charge. 

he^t. 

Dia- 
charge. 

l:^t. 

Dis- 
charge. 

iS^i. 

Dis- 
charge. 

bei^t. 

Db- 
charge. 

1912. 
1 

14 

25 
15 
14 
11 

9.0 
7.0 
9.0 
7.2 
5.6 

3.8 
27 
27 
50 
30 

22 
65 
35 
27 
22 

22 
24 
27 
24 
24 

18 

15 

10 
4.5 
4.5 

'"i.*56' 

"i.'io* 

.90 
.90 
.90 

***".'86' 

1.25 

'"i.'is" 

"lAh 

1.15 
1.10 

'i.io' 

1.10 

4.0 

24 

16 
8.0 
3.8 

3.0 
3.0 
3.0 
2.0 
2.0 

2.0 
2.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
.9 
.8 

10 
8.0 
5.9 
5.9 
5.9 

5.9 
3.8 
3.8 
3.8 
3.8 
3.8 

"i.'io' 
"i*66* 

1.50 
1.40 

2.00 
1.50 
1.40 

"i.is* 

1.15 

"i.'io' 
"i.*i6' 

3.8 
3.8 
3.8 
3.8 
3.8 

20 
50 
22 
17 
17 

50 

1.10 
"i.'io 

18 

2 

S.8 

3 

3.8 

4 

X8 

6 

1.8 

« 

7 

8 

9 

10 

11. 

1.10 
1.60 
1.60 
2.00 
1.66 

1.50 
2.25 
1.75 
1.60 
1.50 

1.50 

"i.'eo* 

1.55 
1.65 

**i'36' 
1.25 

12 

22 

11 

12 

10 
8.0 
6.9 
5.9 
6.9 

4.8 

1 

13 

1 

U 

1 

16 

1.66 

1.60 
1.60 
1.46 
1.60 
1.46 

1.65 
1.60 
1.45 
1.35 
1.35 

1.30 
1.30 
1.60 
1.70 

24 

27 
22 
20 
22 
20 

30 
27 
20 
15 
15 

12 
12 
27 
32 
18 
14 

16 

1 

17 

, 

18 

19 

20 

21 

22 

4.8 
4.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 
3.8 

23 

!      

24 

1 

25 

26 

27               ... 

28 

20 

1 

30 

31 

Mean  discharge. 
Second-feet  per 

21.0 
3.56 

2.25 
32 
12 

C 

20.0 
3.39 

3.78 
65 
3.8 
C 

4.66 
0.771 

0.89 
24 
0.8 
C 

11.0 
1.86 

2.14 
50 
3.8 
C 

3.8B 
0.644 

Run-off  (depth  In 
Inches  on  drainage 
area) 

ai3 

UATln^iini. . , ,  . 

3.8 

Mtntmnin 

1.8 

C 
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The  following  misceUaneoiis  discharge  measurements  were  made  in 
North  Fork  of  Fortymile  River  drainage  basin,  1910  to  1912: 

Mi»eeUaneou9  measurementi  in  North  Fork  of  Fortymile  River  drainage  hann  in  1910- 

1912. 


DateL 

Stream. 

Trfbotary  to- 

Looaltty. 

Dis- 
charge. 

Drain- 
area. 

Dis- 
charge 

per 
square 
mile. 

July  16,1910 

Middle  Fork 

SUte  Creek. 

do. 

North  Fork 

do 

Comet  Creek 

Champkm  Creek... 

doi 

do 

do 

do 

do 

do 

Quarts  Creek. 

do 

Bav  Creek 

North  Fork 

do. 

do 

For^mfle  River. . 

NorthFork.';;;!!! 
do. 

Month 

aee.-^. 

897 
40 
75.7 
16.8 
59.0 
36.4 
8.8 
13.8 
33.6 
14.1 
87.5 
78 
34.8 

6.94 
048 

9.0 
28.6 
14.6 

8.97 

5.54 
11.2 

i.fiao 

336 

336 

109 

109 
6a5 
43.4 
43.4 
43.4 

125 

173 

179 

179 

8ee.-n. 
a36 

July  18,1910 

do 

.12 

July  19,1912 
Joly  18,1910 
July  19,1912 

Do 

Aug.  26,1910 

do. 

Above  Slate  Creek.... 
do 

Mouth 

Below  Arkanjias  Creek. 

do 

do 

Above  Bear  Creek 

Below  Bear  Creek 

Mouth 

.23 
.15 
.54 
.60 
.20 

Sept.  11, 1910 
Aug.  16,1911 
Aag.  25,1910 

do. 

do 

do. 

.32 

.78 
.11 

Aug.  17,1911 
July  17,1910 

do 

do 

do. 

Champion  Creek.. 

do. 

do 

.50 
.44 

July  19,1912 
July  5,1911: 

3p.m.... 

8p.  m 

Aug.  25,1910 

do 

Telepaph  line. 

"icouthV.'!!!.!!!].!!!!! 

.19 

48.0 
48.0 
34.3 
34.3 
34.3 
71.3 

.19 

Aog.  17.1911 
Aug.  22,1910 
Aug.  18,1911 
July   18,1912 
July   18,1912 

do 

BuUion  Creek 

do 

do 

Hutchinson  Creek.. 

do 

North  Fork 

do 

do 

do. 

do 

do 

do 

.60 
.43 
.26 
.16 
.16 

o  Discharge  estfanated. 

LOWER  FORTYMILE  RIYER  DRAINAGE  BASIN. 
DXSOBIPTIOH. 

Fortymile  River  is  formed  by  the  junction  of  North  and  South 
forks,  about  40  miles  in  an  air  line  from  the  mouth.  Throughout 
this  distance,  which  is  approximately  60  miles  by  river,  the  pro- 
nounced V-shaped  valley  has  cut  about  500  feet  bdow  an  old  valley 
floor.  The  river  is  joined  by  O'Brien,  Flat,  Steel,  Twin,  Nugget, 
Canyon,  Smith,  Moose,  and  Uncle  Sam  creeks.  The  largest  of  these 
is  O'Brien  Creek,  which  has  for  tributaries  King  Solomon  Creek, 
liberty  Fork,  and  Columbia,  Alder,  and  Dome  creeks.  Moose  Creek 
lies  almost  entirely  in  Canadian  territory.  All  these  streams  have 
heavy  gradients  and  at  their  mouths  have  cut  deeply  into  the  high 
bench  lands. 

Mining  has  been  done  on  several  of  these  creeks,  but  principally 
on  Dome  Creek  and  tributaries  of  Canyon  Creek.  The  bars  and 
benches  along  the  river  have  been  mined  extensively.  The  benches 
still  offer  possibilities  for  considerable  development,  but  the  bars  have 
been  worked  repeatedly  by  snipers  with  rockers  and  do  not  offer  very 
strong  inducements  for  further  work  by  this  method.  The  river 
bed  has  been  mined  by  dredging  for  a  few  miles  near  the  boundary 
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and  also  on  South  Fork.    Probably  the  greater  portion  of  the  riyer 
win  ultimately  be  dredged. 

A  few  ditches  have  been  built  on  the  lower  Fortymile  and  others 
are  under  construction  or  are  planned.  From  Smith  Creek  a  ditch 
and  flume  divert  water  and  carry  it  to  a  point  near  the  mouth,  wh»e 
it  is  taken  across  the  Fortymile  in  a  pipe  supported  by  a  suspension 
bridge,  for  use  in  mining  about  half  a  nule  below.  At  Moose  Creek 
a  3-mile  conduit  composed  of  about  half  ditch  and  half  flume  diverts 
from  Elmer  Creek,  a  tributary  of  Moose  Creek  rising  in  American 
territory,  and  carries  the  water  up  the  valley  to  daghom  Bar. 

Kora  soLOMov  obxsk  at  zjbx&tt  oabxv. 

Scattered  records  have  been  obtained  on  King  Solomon  Creek  at 
liberty  Cabin,  about  28  miles  south  of  Eagle.  In  1910  two  discharge 
measurements  were  made.  On  June  10,  1911,  a  gage  was  instaDed 
and  occasional  gage-hei^t  observations  and  discharge  measurements 
were  made  during  1911  and  1912.  From  these  records  the  charac- 
teristics of  the  flow  of  this  creek  may  be  closely  judged. 

Dim^targe  measurement  of  King  Solomon  Creek  at  lAbatjf  Cabin  in  1910-1912. 


Pftte. 

be^t. 

Dis- 
charge. 

Date. 

^. 

Dis- 
cheifi. 

June  27.. 

1910. 

FteL 

6.7 

U7 
•5.7 
82.8 
9.41 

Jane    2.. 
July    2.. 

1912. 

Fen, 

8.15 
2.43 
8.01 
2.77 

'-i. 

July  80        

IL) 

19U. 

S.02 
S.53 
3.08 
2.40 

811 

2L3 

Julv    6.. 

?:::::::::::::::::::::: 

28 

Sept.  9 
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Daibf  gagt  height^  infeei,  and  di$diatffe.  in  seeond-feei,  of  King  Solomon  Creek  at  lAbertif 

Cabin/or  1911-12. 


[Dnlnafe ana,  54.2 wjaara  mllea.    0\mmn:  John  B.  Powwt,  1911;  Henry  Friday,  1912.] 

June. 

July. 

Angoet 

September. 

October. 

D»y. 

iSH^U 

Dii- 
ohaife. 

iSSSt, 

Dii- 
oharge. 

iSl^t. 

Dis. 
charge. 

bSSt 

Dl». 
charge. 

iSS^t. 

Dis. 
charge. 

191L 
1 

2.60 
2.46 
2.70 
2.70 
8.85 

4.05 
8.46 
8.15 

12 
10 
18 
18 
105 

ISO 
00 
89 
88 
80 

88 

22 

19 
10 
13 

10 

7 
0 
6 

4 

5 

6 

12 

20 

80 

39 
74 
09 
39 
20 
18 

2.60 
2.40 

12 
9 

8.00 
2.80 

80 
22 

2. 

s 

4 

5.            

6 

7.....; 

8 

2.10 
2.10 
2.40 

4 
4 
9 

2.46 

10 

9. 

10. 

4.00 
4.96 

240 
226 

8.10 

S.06 
2.80 

2.00 

xeo 

15 
16 

11 

2.40 

9 

12. 

u 

14 

15, 

16. 

17               

S.70 
8.66 

80 
80 

2.80 

2.90 
8.10 

20 
80 

8.10 
2.80 

80 
22 

18 

19 

20 

2.10 
2.20 

2.00 
2.00 

15 
16 

21 

8.40 

M 

2.80 

22 

XOO 

8 

22.              

23 

24 

2.90 
8.00 

8.16 
8.00 
8.66 

8.15 
2.90 
2.70 

25 

20 

27,                 

2.70 
2.00 

18 
16 

2.60 
2.60 

12 
12 

8.00 
8.00 

IS 

28 

29 

30.                

81 

Mfi»?!'1(«chanE^ 

8a7 
a607 

ao8 

130 

4 
B 

Saeood-feet     per 
eooare  mile 

Run-off  (depth  in 
Incheaon  drainage 
area).... 

IfATfmmt^ . , , , 

ACCTirMY. 
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DoHy  gage  height,  in/eel^  ami  dimkarge^  m  ueomd-feti,  cf  King  Solomon  Credt  at  LSbertM 

Cabin  for  i9ii-if — Cantiniied. 


1      JmM. 

July. 

AafOit. 

DV. 

w 

July. 

AOKDIL 

1 

i 

1 

i 

Q 

1 

o 

f 

o 

1; 

i 
1 

f 

1 
1 

Q 

1 

O 

Q 

1912.        1 
1       

10 
10 
15 
10 
10 

9 
9 
9 
7 
5 

9 
9 

8 

3.50 
3.50 
3.06 
3.00 
X90 

3.00 
5.30 
4.35 
3.80 
3.65 

3.90 
4.55 
4.06 

l 

896. 
171 

96 

80 

112 
280 
186 

86 

74 

69 
56 
45 
42 
86 

21 

3.40 

66 
53 
48 
44 
38 

34 
80 
80 
38 

86 
84 

in 

2.80 

a 

2 

3.80 
4.16 
3.00 

98 
153 
80 

2.45 

28 

M 

%      

23 

21 

4 

24 

21 

5 

2S 

21 

6 

26 

23 

7 

2.40 
2.40 

27 

3.00 
3.00 

S 

g     

3.50 

•4 

28 

31 

9 

29 



21 

10     

8.00 

X90 
2.80 

80 

86 
22 

2:30 
2.40 

80 

21 

31 

22 

11 

lUandii. 
cbane.. 

12 

19l1 
a352 

a  41 

66 
6 
C 

13 

70.3 

14 

3.00 

80 

8     3.70 

Seoond-fitt 
pcrsqinn 

15 

8 

7 
7 
7 
10 
15 

3.60 

3.65 

3.40 
3.35 
3.x 
3.10 

L80 

16 

Ban-off 
rdcpthin 
iDcaeB  on 
dr»iiii«« 
area) 

17  

2.30 
Z30 

18 

3.00 

30 

1© 

20 

2.60 

LSO 

ifllllllllllll 

89t 

90 

Aoconcy... 

B 

UBXBTT  rO&K  AT  MOUTH. 


In  1911  a  gage  was  installed  on  Liberty  Fork  about  200  yank 
above  its  junction  with  King  Solomon  Creek,  near  the  mail  trail  from 
Eagle  to  Chicken.  Occasional  observations  were  made  by  travelers 
along  the  trail  during  the  summers  of  1911  and  1912.  The  control 
showed  a  considerable  tendency  to  shift,  but  the  comparatively  fr^ 
quent  measurements  probably  eliminated  any  great  error. 


Ditdutrge  meaturemenU  of  Liberty  Fork  at  mouik  wi 

1910-191t. 

Date. 

iS'^i, 

Dis- 
charge. 

Date. 

^ 

DK 
diaisa. 

Tm^   97 

1910. 

red. 

4.9 

86.9 
17.2 

ia2 

1912. 
June    a 

Fed, 

3.91 
3.48 
3.86 
3.73 

*^4, 

July   80 

Julj    J 

M.0 

19U. 

4.10 
3.85 
3.66 

^'^•i:::::::::::::::::;:::: 

39.4 

I9ii 

Jnlv     7 

•"^   ^ ...... 

B^pi,  9  
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Daily  gage  heigJU,  in  feet,  and  discharge,  in  second-feet,  of  Liberty  Fork  at  moiUh  for 

1911-li, 


[Drainage 

area,  43.1  square  mllee. 

Obser 

wr, 

John  B.  Powers.] 

June. 

July. 

August. 

September. 

Ootobvr. 

Day. 

be®. 

Di9- 
wiarge. 

hei^t. 

Dis- 
charge. 

be^t 

Dis- 
charge. 

iS^t 

Dis- 
charge. 

Oage 
bei^t 

Dis- 
charge. 

1 

2 

3.50 

8.5 

4.00 

26 

3 

4 

5 

6 

7 

4.25 

60 

8 

8.40 

7.2 

155 
3.55 

9.2 
9.2 

3.70 

12.5 

9 

10 

4.15 

40 

11 

3.80 

15.5 

3.65 

11.2 

12 

3.90 

20 

13 

14 

15 

16 

17 

3.55 

9.3 

8.90 

20 

3.90 

20 

18 

19 

20 

21 

3.50 

8.5 

3.40 

7.2 

3.80 

15.6 

22 

23 

24 

25 

26 

8.00 

10.0 

27 

3.80 
3.85 

15.6 
17.8 

4.00 

26 

28 

29 

30 

8.80 

15.5 

31 





June. 

July. 

August. 

Day. 

June. 

July. 

August 

Day. 

1 

Q 

1 

1 

1 

Q 

1 

Q 

t 

2 
1 

o 

1 

1 

1912. 
1 

1912-Con. 
0 

2 

3.90 

36 

S.50 

11 

5.20 
8.85 
8.85 

390 
30 
30 

7 

3.80 

24 

3 

8 

4 

9 

5 

0 

6 

1 

4.60 

200 

7 

3.60 

U 

2 

8 

3 

9 

4 

10 

5 

11 

3.40 

8 

3.50 

11 

6 

12 

7 

4.20 

96 

13 

3.60 
3.60 

14 
14 

8 

14 

0 

15 

0 

3.75 

21 

1 

DOKB  OBSSK  AT  AI7BT7BV  Mnmra  OO.'B  CAMP. 

A  station  was  located  on  Dome  Creek  at  the  camp  of  the  Auburn 
Mining  Co.,  on  the  maU  trail  from  Eagle  to  Chicken,  about  12  miles 
north  of  Steel  Creek  post  office.    Miscellaneous  measurements  were 


Digitized  by 


Google 


110    gCBTACB  WATSE  SUPPLY  OP  TUKOV-XAJrAJTA  BBGIOKy  AUkSKA. 

made  at  this  point  in  1910  and  1911  and  suflBciait  gage-lid^t  obecr- 
vations  and  discharge  measorementB  were  obtained  in  1912  for 
making  an  estimate  of  the  daily  discharge  for  a  period  of  three 
months.  A  ditch  to  dirert  from  Dome  Creek  about  4  miles  aboTe 
the  station  has  been  sorrey^  These  records  gire  a  basis  for  esti- 
mating the  water  supply  arailAble  for  this  ditch  in  a  year  whoi  the 
nm-off  was  probaUy  scmiewhat  abore  the  nmmaL 

DMurge  mattMramemU  of  Ikme  CnA  d  Awbrnm  Mmmg  Co.'f  camp,  1910-1912. 


IM«. 

a 

ntta. 

^ 

Jam  n.. 

WW. 

Ttd, 

VKL 

FteL 
3.83 

a.oi 
a.  OS 

•  4.S 

mi. 

a.  10 
xm 

X7» 

171 

7.11 

7«fFW     9 

7.# 

Juhr     7 

ri::::.: : 

4.54  ' 

xn 

3:90 

Sept.    4 

•  ::::::.:.:::.:.:.-. 

•  Ifai 


Btl 


■dtbr 


DaQ^  gage  kagkt,  infttt^  amd  dittkargt^  in  j«otmtf/MC,  o/Domu  Cnek  at  Ambmn  Mmm§ 

Co.*$  camp  for  191g. 

[DrakMics  mm,  24S  tqnara  ■■■!     OtMrrv,  lolm  Bmrj.] 


JO-. 

Ji*y. 

Aqpirt. 

8.p«-b.. 

DV. 

A 

Dii- 
chars*. 

^ 

y»w*^ 

charf*. 

A 

1 

X2 
X7 

2.3 
X3 

LI 

LI 
LI 
LI 
LI 
LI 

LI 
LI 

X2 
X2 
3.3 

12 
13 
13 
13 
13 

27 
34 
21 
18 
15 

12 
11 
10 
10 
10 
0.0 

"xio 

105 
4.30 

"xn 

"**i'35* 
140 

*"l66* 
130 

10 
14 
14 
7.3 
7.3 

7.3 
35 

30 
35 
30 

47 
41 
35 

31 
27 

24 
23 
20 
18 
10 
17 
10 
12 
10 
10 

10 
10 
10 
10 
7.2 

U 

130 
110 
110 
130 
130 

110 
130 
130 
130 
140 

130 
140 
130 
120 

120 
150 
180 
100 
170 

180 

'  i"i6* 

110 

u 

2 

4.30 

47 

xm 

14 

a:::::::::::::::::.:.:..:::..: 

14 

4 

U 

6 

u 

0 

14 

7 ■ 

iTO 

14 

J:..:.::.:: i..: 

u 

9 1 

14 

10 

17 

11 

iTO 

14 

12 :::::;::::::!:.! ::.:.:::.::..'::::::: 

17 

13 

U 

14    

3.00 

0.0 

11 

u 

11 

16 

1 

11 

17 

3.80 

3D 

18 

3.00 

0.0 

SI 

1© 

n 

30 

27 

21 

3.70 

20 

22 > 

U 

23 

10 

24 

10 

26 

10 

26 

10 

27                     

3.10 

&4 

3.30 

10 

28 

10 

20 



14 

30 

14 

31 



Mean  dteharge. 

0.82 
a302 

aso 

27 
LI 
C 

17.9 

a  no 
ass 

47 
7.3 
B 

114 

8«ooiid4Bet  per  sqair*  mfle. 

lai 

Rim-off  (depth  in  iJuAm  oo  dntaiage 

0.9 

"■^^iiiiiim , ,.,.,.,,,.,,,...,,...,,,,.. 

St 

Mtntmnm         

14 

Aooonej 

B 
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ST^PI.  OXZXK  AT  MOXTTH. 

A  gage  was  installed  on  Steel  Creek  about  150  yards  above  its 
mouth,  at  the  Steel  Creek  road  house,  on  June  28,  1910,  and  records 
were  obtained  throughout  the  season.  On  June  7,  1911,  the  gage 
was  reinstalled  a  short  distance  above  its  original  position,  and  rec- 
ords were  obtained  during  1911  and  1912.  The  ratings  are  well 
defined,  and  the  results  should  be  almost  accurate. 

D%9duxrge  measuremtnU  of  Steel  Creek  at  mouth,  1910-1912, 


Date. 

hei^^ 

Dis- 
charge. 

Date. 

he^t 

Db- 
eharge. 

Jane  28.. 

1010. 

Fed, 
2.53 
2.37 
2.22 
1.03 
2.12 

2.40 
2.15 
L78 

18.6 

0.1 

.2 

5.8 

lao 

4.48 
.83 

1011— Continoed. 
July  26 

Fed, 
2.82 
2.06 

2.74 
2.01 
LOO 
2.00 
2.27 
2.52 

**-t» 

20    

Sept.   2 

8.30 

30 

1012. 
June    3 

July  81 

82.8 

1011. 

13 

Joly    3 

•  1.4 
1.80 

JmM   7. 

Aii£.    5 

2.28 

JuJy    8 

^  o:::::::::::::::::::::: 

6.74 

22 

0          

18.1 

a  Measoremflot  made  by  floats. 

Ikaly  gage  height,  in  feet,  and  discharge,  in  Becond-feet,  of  Steel  Crefk  at  mouth  for  1910- 

1912, 


[Drainage  area,  12.5  sqoare  mfles.    Obsenrers: 

T.  E.  PhiUips,  1010;  J.  A 

.  Kemp,  1011-12. 

1 

June. 

July. 

August. 

September. 

Day. 

Gage 
height. 

Dis. 
charge. 

Oage 
he^t 

Dis- 
charge. 

heic^t 

Dis- 
charge. 

A 

Dis- 
charge. 

1010. 
1 

2.06 
2.01 
1.02 
1.86 
1.85 

i.oe 

1.02 
1.88 
1.81 
1.78 

1.78 
1.76 
2.12 
2.10 
2.00 

1.02 
1.86 
1.82 
1.80 
1.78 

1.75 
1.77 
1.76 
1.74 
1.72 

1.70 
1.68 
1.66 
1.65 
1.62 
1.60 

4.6 
3.2 
2.1 
1.5 
1.4 

2.8 
2.1 
1.7 
1.1 
.0 

.0 

.8 

5.6 

5.0 

3.0 

2.1 
1.5 
1.2 
1.0 
.0 

.8 
.8 
.8 
.7 
.6 

.5 
.4 
.4 
.4 

.3 
.2 

1.65 
1.64 
1.62 
1.60 
1.56 

1.55 
1.58 
2.12 
8.48 
2.45 

2.25 
2.14 
2.06 
2.00 
1.03 

2.05 
2.05 
2.08 
2.10 
2.05 

2.02 
1.07 
1.06 

i.oe 

2.02 

2.20 
2.10 
2.15 
2.10 
2.02 
2.00 

0.4 
.3 
.3 
.2 
.1 

.1 

.2 

5.6 

161 

26 

las 

6.2 
4.2 
3.0 
2.2 

4.0 
4.0 
4.6 
5.0 
4.0 

3.4 
2.7 
2.6 
2.8 
3.4 

8.0 
5.0 
6.5 
5.0 
3.4 
3.0 

2.00 
2.00 
2.00 
2.00 
2.02 

2.25 
2.20 
2.12 
2.10 
2.10 

2.05 
2.05 
2.05 
2.05 
2.05 

2.20 
2.32 
2.20 
2.25 
2.20 

2.15 

3.0 

2 

3  0 

3 

3.0 

4 

3.0 

5 

3.4 

6 

10.6 

7 

8.0 

8 

5.6 

9 

5.0 

10 

5.0 

U 

4.0 

12 

4.0 

13 

4.0 

14 

4.0 

15 

4.0 

16 

8.0 

17 

14.6 

18 

12.5 

10 

10.5 

20 

8.0 

21 , 

6.5 

22 

23 

24 

25 

26....                     

27 

28 

2.53 
2.34 
2.20 

86 
16.2 

ao 

29 

30 

31 

M«an4liwhiirge.....  . 

20.1 
1.61 

0.18 
36 
8.0 
A 

1.50 
0.127 

0.16 
5.6 
0.2 

B 

0.28 
a  742 

0.86 
161 
0.1 

C 

6.17 

Beoood-feet  per  aquire  mile. 

0.404 

Ron-off  (deptii  in  inches  on  drainage 
area) 

0.38 

HaTffniiin. 

14.  A 

Mintmnm 

3.0 

Accuracy 

A 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Steel  Creek  at  moiUh  far  1910- 

i9ii— Continued. 


May. 

June. 

July. 

September. 

Bay. 

hei^t 

Di». 
charge. 

l^S^t 

Dis- 
charge. 

l^S^t. 

Dis- 
charge. 

l^S^t 

Dis- 
charge. 

be^t 

ch«p. 

1911. 
1 

X55 
X32 
XIO 
Z12 
2.50 

X55 
X40 
Z2S 
2.25 
X2S 

2.30 
2,22 
XIO 
2.10 
ZOO 

2.05 
2.02 
2.02 
2.00 
1.82 

1.80 
1.80 
1.80 
1.80 
1.80 

1.78 
1.75 
1.75 
L75 
1.75 

20 
8.5 
3.7 
4.1 

17 

20 

11.4 
6.6 
6.6 
6.6 

7.8 
6.0 
3.7 
3.7 
^3 

3.0 
2.6 
2.6 
2.3 
.9 

.8 
.8 
.8 
.8 
.8 

.7 
.6 
.6 
.6 
.6 

L75 
1.70 
1.78 
1.90 
Z45 

2.50 
Z35 
2.15 
Z02 
1.92 

1.90 
1.85 
1.80 
1.75 
1.96 

L92 
1.90 
1.90 
1.88 
1.80 

1.80 
1.78 
1.80 
2.65 
Z35 

X32 
2.35 
2.35 

2.18 
2.05 
2.00 

0.6 
.4 
.7 
1.3 

14 

17 
9.6 
4.6 
2.6 
1.5 

1.3 

1.0 

.8 

.6 

XI 

1.5 
1.3 
1.3 
1.2 

.8 

.8 

.7 

.8 

26 

9.6 

8.5 
9.6 
9.6 
6.1 
3.0 
2.3 

1.92 
1.90 
1.88 
1.98 
1.96 

1.92 
1.88 
1.82 
1.80 
1.80 

2.20 
2.20 
2.02 
2.05 
Z20 

2.25 
2.28 
2.15 
2.15 
2.06 

2.00 
1.98 
1.90 
1.90 
1.90 

1.90 
1.90 
1.90 
1.90 
1.90 
1.05 

L5 
1.3 
1.2 
2.1 
L8 

L5 

1.2 

.9 

.8 

.8 

5.5 
5.5 
2.6 
3,0 
5.5 

6.6 
7.3 
4.6 
4.6 
3.4 

2.3 
2.1 
1.3 
1.3 
L3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.8 

X05 
XOO 
ZOO 
1.95 

'**i.'95* 
1.96 

XOO 
2.55 
2.95 
2.70 
X45 

2.25 
2.05 
L90 
1.90 
1.88 

10 

2 

U 

3 

1 

u 

4 

u 

5 

1.8 

6 

IJ 

7 

1-8 

8 

l.s 

9 

L6 

10 

1.6 

11 

11 

12 

» 

13 

10 

14 

» 

15 

H 

16 

U 

17 

3.0 

18 

1.1 

19 

1.3 

ao 

U 

21 

22 

23 

2.55 
2.52 
2.68 

X55 
2.40 
?.22 
2.20 
3.30 
2.90 

20 
18 
29 

20 

11.4 
6.0 
5.5 

82 

46 

24 

25 

26 

27 

28 

29 

30 

31 

Mean  discharge. 

Secood-feet      per 

square  mile 

26.4 
2.11 

0.70 
82 
5.5 
B 

4.88 
0.390 

0.44 
20 
0.6 
B 

4.52 
0.362 

0.42 
26 
0.4 
B 

2.53 
0.202 

0.23 
7.3 
0.8 

B 

7.fi 

asK 

Run-off  (depth  in 
inches  on  drainage 
area) 

a« 

Maximum 

» 

Minimum 

1.1 

Accuracy 

D 
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Daify  gage  knght,  in  feet,  and  dMmge,  in  Hoond-feet^  oj  Steel  Creek  at  mouth  for  1910- 

i9if— Contmued. 


June. 

July. 

AQfOft. 

D»y. 

i^t 

Dis- 
ohaige. 

Oago 

DiB- 

charge. 

bd^t 

charge. 

Oage 

Dis- 
charge. 

1 .^. 

1.90 
1.85 
1.90 
1.90 
1.80 

1.80 
1.80 
1.75 
1.70 
1.70 

1.60 
1.60 
1.65 
1.70 
1.70 

1.66 
1.70 
1.70 
1.70 
1.70 

1.85 
3.55 
3.30 
3.30 
3.10 

3.00 
2.60 
3.30 
3.10 
3.00 
1.90 

1.3 
1.0 
1.3 
1.3 

.8 

.8 
.8 
.6 
.4 
.4 

.2 
.3 
.3 
.4 
.4 

.3 
.4 
.4 
.4 
.4 

1.0 
30 
5.5 
5.5 
3.7 

3.3 
33 
5.5 
3.7 
3.3 
1.3 

1.95 
3.15 
3.00 
3.00 
3.00 

3.10 
3.66 
3.40 
3.30 
3.30 

8.35 
3.90 
3.35 
3.35 
3.30 

3.26 
3.20 
130 
3.30 
3.35 

3.10 
3.20 
3.30 
3.15 
3.15 

3.10 
3.10 
3.15 
3.10 
3.15 
3.10 

1.8 
4.6 
3.3 
3.3 
3.3 

3.7 

36 

U 
7.8 
7.8 

87 

46 
9.6 
6.6 
7.8 

6.6 
5.5 
7.8 
7.8 
6.6 

8.7 
5.5 
5.5 
4.6 
4.6 

3.7 
3.7 
4.6 
3.7 
4.6 
8.7 

3.10 
3.10 
3.15 
3.10 
3.10 

3.10 
3.10 
3.10 
3.10 
3.30 

3.20 
3.15 
3.20 
3.35 
3.20 

3.26 
3.80 
8.45 
8.40 
180 

3.65 
3.55 
3.40 
3.80 
3.20 

3.20 
3.30 
3.20 
3.15 
3.10 

8.7 

2 

8.7 

8 

2.80 
2.26 
2.36 

3.20 
3.10 
3.10 
3.16 
3.00 

3.00 
1.96 
3.00 
3.45 
3.40 

3.70 

38 
0.6 
0.6 

6.5 
8.7 
8.7 
.    4.6 
3.3 

3.8 

1.8 
3.3 

14 

U 

80 
18 
U 
U 
14 

14 

14 

11 
5.5 
3.7 

4.6 
3.7 
2.3 
1.3 

.8 

4.6 

4 

8.7 

6 

8.7 

6 

8.7 

7 

8.7 

8 

3.7 

9 

8.7 

10 

5.5 

u 

5.5 

12 

4.6 

13 

5.5 

14 

6.6 

15 

5.5 

16 

6.6 

17 

7.8 

18 

97 

19 

03 

20 

88 

21 

26 

22 

2.45 
3.40 
3.30 
3.10 

3.15 
3.10 
3.00 
1.90 
1.80 

20 

^ 

11 

34 

7.8 

25 

•  5.5 

25 

5.5 

27 

5.5 

28 

5.5 

29 

4.6 

30 

8.7 

31 

tf«ni  dh^hflret 

9.15 
0.731 

a76 
38 
0.8 
A 

3.77 
0.323 

0.36 

23 

0.3 

A 

7.44 
a506 

0.69 
87 
1.8 
A 



13.8 

S<wnid-CMt  per  nquftre  mfle. 

1.00 

Ron-ofl  (deptti  in  iziches  on  dzainage 
area) 

1  18 

97 

■■  "*^jmjm .,,,.  .,,  ,  .    ,,,       ...... 

3.7 

Aocnracy 

j^ 

CAVYOir  CXXSX  BBLOW  8QVAW  OT7LOH. 

Stations  were  maintained  on  Canyon  Creek  below  Squaw  Gulch 
during  1910,  1911,  and  1912,  each  year  at  a  different  location.  In 
1910  the  gage  was  a  mile  below  Squaw  Gulch;  in  1911,  2  miles 
below;  and  in  1912  about  200  yards  below.  The  drainage  areas  of 
the  stations  differ  slightly;  therefore,  strictly,  the  discharges  are  not 
comparable  without  correction,  though  for  all  practical  purposes  they 
may  be  so  considered. 

In  1912  the  daily  gage  heights  were  obtained  from  occasional  gage 
readings  at  the  station  and  continuous  gage  readings  at  the  mouth  of 
Canyon  Creek.  The  relation  between  the  gages  was  determined,  and 
thus  the  gage  heights  for  the  missing  periods  were  supplied.  The 
means  are  probably  accurate  within  15  per  cent. 

42913*— W8P  342—15 8 
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114     SURFACE  WATER  SUPPLY  OF  YUKON-TAN  ANA  REGION,  ALASKA. 
Difcharge  meoiuremenU  of  Canyon  Creek  1  mile  below  Squaw  Gukh,  1910-11. 


Date. 

Oaee    '     Dis- 

July     a 

ma 

FteL 
2.  IS 
2.08 
2.42 

2.20 

n, 

knm,     1 .  ,                         ,  .                      _ 

u 

^17:::::::::::::::::::::::::::::"::::::::::::::::::::::::^.::::::::::"::::::: 

319 

Anc  SI 

1911. 

lai 

Daily  gage  height^  in  feet,  and  distharge,  in  iecond-feet,  of  Canyon  Creek  1  miU  bdow 

Squaw  Gulch  for  1910, 


[Dntnagtarea,  6&4  sqiutn  mflfls. 

Observer,  Mn.  A.  GustaTason.] 

July. 

Au«. 

Sept. 

Dmy. 

1*. 

Aug. 

Sept 

D^y. 

! 
1 

1 

t 
1 

i 
1 

1 

1 

1 

1 

i 

1 

1 

1 

o 

1 

1 

2.08 
2.00 
2.00 
2.00 
2.00 

1.96 
2.00 
2.75 
4.00 
3.75 

3.30 
3.10 
3.00 
2.80 
2.75 

iso 

2.15 
2.25 

2.20 
2.25 
2.35 
X40 
2.45 

9.6 
6.8 
6.8 
6.8 
6.8 

6.7 
6.8 
72 

348 

288 

181 
137 
116 

80 

72 

62 

50 

39 

12.6 

18.0 

15.0 

18wO 

25 

29 

34 

2.25 
2.25 
2. 25 
2.50 
2.50 

2.20 
2.20 
2.50 
2.50 
2.60 

2.65 
2.75 
X75 
X75 
X80 

2.85 
2.85 
2.90 
3.00 

18.0 

18.0 

18w0 

39 

39 

15.0 

16.0 

39 

39 

50 

57 
72 
72 
72 
80 

88 
88 
97 
116 

26 

2.10 
2.15 
2.06 
2.00 
2.05 
2.05 

las 

1Z6 
8.6 
6.8 
8.6 
8.6 

2.50 
2.55 
2.20 
2.06 
2.15 
2.25 

30 
44 

15.0 
&6 
12.6 
18.0 

2 

2.13 
2.10 
2.10 
2.15 

2.45 
2.75 
2.15 
2.15 
2.15 

2.15 
2.45 
2.90 
2.75 

11.7 

las 
las 

12.6 

34 

72 
12.0 
12.6 
12.0 

12.6 

34 

97 

72 

51 

20 
15.0 
18.0 
12.6 
8.6 

12.6 
15.0 
18.0 

las 
ia3 

27 

3 

IM               .. 

4 

'» 

5 

5   .1!.!.: 

31 

5 

MeMidis- 
diane.. 

7 

22.0 

asn 
a42 

97 
6.8 

A 

57.5 
a981 

1.13 
348 
5.7 
C 

8 

M3 

9 

Seoond-ftet 
per  square 
mile 

10 

ass 

11 

Run-off 
(depth  in 
in<»es  on 
drainage 
area)  ... 

12 

13 

14 

16 

n«( 

2.40 
2.20 
2.25 
2.15 
2.06 

2.15 
2.20 
2.25 
2.10 
2.10 

MazlmuTn 

Its 

1ft 

Mtfiimnin.  . 

U.9 

17 

R 

18 

19 

30 

21 

22 

23 

24 

25 

Dischorge  meamremenU  of  Canyon  Creek  t  miles  below  Sqitaw  Gulch,  1911. 


Date. 


June  6 
July  23 
Aug.  31 


Gaee 
he^U 


Feet. 
3.10 
2.00 
2.62 


Di»- 
cbwg*> 


•  Discharge  estimated. 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Canyon  Creek  t  miles  below 

Squaw  Gulch  for  1911. 

[Drainage  area,  69  JJ  square  miles.] 


Discharge  measurements  of  Canyon  Creek  below  Squaw  Gulch,  1912. 


Date. 

Gaee 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

June  5 

Feet. 
2.66 
2.10 

7.83 

Aug.    8.. 
23.. 

Feet. 
2.98 
2.54 

^"•^■o 

July  6 

34.7 
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Daily  gage  heighty  in  feet,  and  discharge,  in  second-feet,  of  Canyon  Creek  below  Sqm 

Guldifor  191t, 
[Draina^  aroa,  5<L5  square  rnOcs.] 


June. 

July. 

August 

8q»(emt«r. 

Day. 

he^t 

Dis- 
charge. 

heli^t 

Die. 
charge. 

A 

Dis- 
charge. 

iMi^t 

1 

2.45 
2.45 
Z40 
2.50 
2.45 

2.55 
Z85 
2.85 
3.10 
3.20 

115 
2.85 
2L55 
Z70 
2.55 

2.45 
2.60 
4.00 
3.15 
3.40 

3.15 
2.80 
2.60 
2.70 
2.55 

2.85 
2.80 

I 

2 

s 

3 

s 

4 



• 

9 

5 

2.66 

46 

2.10 

7.8 

s 

6.; 

3.75 
3.60 
3.10 
2.85 
2.85 

4.40 
3.60 
3.45 
3.15 
2.90 

2.85 
2.70 
2.70 
2.85 
2.70 

2.00 
2.60 
2.60 
2.50 
2.45 

2.40 
2.00 
2.60 
2.65 
2.45 
2.65 

195 
155 
99 
67 
67 

300 
171 
148 
106 
73 

67 
51 
51 
67 
51 

41 
41 
41 
31 
27 

23 
41 
41 
36 
27 
36 

s 

7 

«: 

s:::. ::::::::::.:::::. ::::::::::::::: 

^ 

9 

» 

lo::::. :::::::::::::. ::::::::::::::::: 

w 

11 

Iff 

12 

c 

13. 

i 

14 

s 

16 

t 

16 

% 

17 

i 

18 

s 

19 

li 

20 

ifi 

21 

19 

22 

61 

23 

£ 

24 

9 

26 

i 

26 

€ 

27 

«; 

28 

29 

30 

31 

Mmd  dtachargf*, 

79.0 
1.40 

1.35 
300 
23 

c 

(&i 

B60ond-feet  per  square  mile 

i.r 

Run-off  (depth  in  inches  on  drainage 
area) 

- 

Li: 

Maxlinum 

7S 

Mfntmum 

t 

Accuracy 

C 

SQUAW  OT7LOH  AT  CLAIM  ''KO.  1  ABOVE." 

This  station  was  established  at  claim  '*No.  1  above/'  on  Squaw 
Gulch,  one-half  mile  below  Baby  Creek,  IJ  miles  above  the  mouth, 
and  about  18  miles  from  Steel  Creek  post  oflBce,  on  July  3,  1910,  airf 
was  maintained  at  the  same  point  during  three  seasons.  The  ratings 
are  fairly  well  defined  for  low  stages. 
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Diachargt  measuremenU  of  Squaw  QuUh  at  daim  **No.  1  above,**  1910-1912, 


Date. 

Oaw 
be^t. 

Dis- 
charge. 

Date. 

bel^ 

Dlft- 
cbaife. 

July    3 

1910. 

Fed. 
1.79 
1.67 
2.19 

2.67 
1.52 
1.75 

1.5 
11.0 

50.8 
a.  30 
2.97 

June    4.. 
July    6. . 

1912. 

FeeL 
1.29 
.55 
1.29 
1.20 

aec-fl, 
24.1 

Au£    2                          . 

1.61 

17*.!!!"*'"'*** 

22.9 

1911. 

10.4 

Jane   6.. 

July  23 

Sept  1 

a  Discharge  estimated. 


Ikaiy  gage  height,  in  feet,  and  diicharge,  in  second-feet,  of  Squaw  QuUh  at  claim  **No,  1 

above**  for  19ia-191i, 

[Drainage  area,  24.4  square  miles.    Obserrer,  Frank  Montgomery.) 


Day. 


1. 
2.. 
3.. 
4.. 

5., 

«.. 
7.. 
8.. 
9.. 
10.. 

11. 
12.. 
13. 
14., 
15. 

16., 
17., 
18.. 
19.. 
90.. 


1910. 


23. 
2t. 


July. 


1.88 
1.92 
1.88 

2.17 
2.12 
2.00 
1.93 
1.88 

2.00 
2.06 
2.92 
2.75 
2.54 

2.29 
2.12 
2.00 
1.88 
1.83 

1.83 
1.79 
1.79 
1.75 
1.75 


3.8 
4.5 
3.8 

10.5 
8.9 
5.9 
4.5 
3.8 

5.9- 
7.8 

70 

52 

31 

15.0 
8.9 
5.9 
3.8 
3.1 

8.1 
2.6 
2.6 
2.2 
2.2 


August 


1.62 
1.58 
1.62 
1.58 
1.58 

1.54 
1.54 
2.50 
3.58 
2.67 

2.50 
2.17 
2.06 
2.00 
2.96 

2.50 
2.04 
2.17 
2.25 
2.12 

2.00 
1.83 
2.00 
2.12 
2.21 


1.2 
1.0 
1.2 
1.0 
1.0 

.8 
.8 

27 
143 

43 

27 
10.5 

7.8 
5.9 
75 

27 

6.9 
10.5 
13.4 

&9 

5.9 
3.1 
5.9 
8.9 
11.8 


September. 


2.00 
2.00 
2.12 
2.04 
2.00 

X17 
2.21 
2.17 


2.33 
2.42 
2.50 
2.75 


3.00 
2.83 
2.50 


2.50 


5.9 
5.9 
8.9 
6.9 
5.9 

10.5 
11.8 
10.5 
10.5 
14.8 

16.8 

21 

27 

52 

66 

79 
60 
27 
32 
30 

20 
28 
27 
27 
27 


Day. 


191(>-Con. 

26 

27 

28 

29 

30 

31 


Mean  dis- 
charge.. 

Seoond-feet 
per  square 
mile 

Run-off 
(depth  in 
inches  on 
drainage 
area) 

Maximum.. 

Minimum. . 

Accuracy... 


July. 


1.71 
1.67 
1.62 
1.58 
1.58 
1.58 


1.8 
1.5 
1.2 
1.0 
1.0 
1.0 


9.29 
0.381 


0.41 
70 
1.0 
B 


August. 


2.21 
2.17 
2.17 
1.92 
2.04 
2.00 


11.8 
10.5 
10.5 
4.5 
6.9 
5.9 


16,1 
0.660 


0.76 
143 
0.8 
C 


September. 


2.25 
2.17 
2.17 


13.4 
10.5 
10.5 


24.1 
0.988 


l.OS 
79 
5.9 
C 
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DaUy  gage  height^  in/eel^  and  dMuxrge,  in  $econd'/eet,  of  Squaw  Oukh  at  eUnm  "No,  i 
above'' for  i9iO-7^7f— Continued. 


Jnoe. 

July. 

Aogost. 

Octote. 

D«7. 

M^t. 

Dis- 
charge^ 

l^l^t 

Dfe- 
ohargei 

^!SSl 

Dfe- 
cbargew 

h^t 

DIs- 
charge^ 

hSS^ 

1011. 
1 

1.67 
1.67 
1.76 
1.76 
1.02 

1.84 
1.84 
1.76 
1.67 
1.67 

1.62 
1.68 
1.68 
1.68 
1.67 

1.62 
1.62 
1.68 
1.68 
1.68 

1.68 
1.68 
1.62 
1.52 
1.63 

L54 
1.64 
1.71 
1.71 
1.63 
1.68 

1.0 

4  7 

5*1 

]7 

1.68 
1.64 
1.64 
1.64 
1.53 

1.53 
1.63 
1.60 
1.60 
1.54 

1.63 
1.63 
1.63 
1.75 
1.79 

1.84 
1.84 
1.03 
1.84 
1.70 

1.75 
1.75 
1.71 
1.67 
1.67 

1.67 
1.67 
1.63 
1.63 
1.63 
1.71 

0.7 
.6 
.6 
.6 
.6 

.5 
.5 
.3 
.8 
.6 

1.3 
1.3 
1.3 
3.1 
3.7 

4.7 
4.7 
6.7 
4.7 
3.7 

3.1 
8.1 
3.5 
1.0 
1.0 

1.0 
1.0 
1.3 
1.3 
1.3 
3.5 

1.75 
1.75 
1.75 
1.71 
1.71 

1.71 
1.71 

8.1 
8.1 
8.1 
3.5 
3.5 

2.6 
3.5 

2         

^ 

4         

5 

6              

7 

8         

3.00 
3.02 
3.84 

3.84 
3.76 
3.68 
3.42 
3.33 

2.25 
2.25 
2.25 
2.17 
2.13 

2.06 
2.08 
2.00 
1.92 
1.02 

1.02 
1.88 
1.88 
1.84 
1.76 

86 
7« 
«8 

«8 
60 
44 
32 
26 

21 

21 

21 

16.6 

14.4 

12.2 
12.2 
0.2 
6.7 
6.7 

6.7 
6.6 
6.6 
4.7 
3.1 

9 

10            

11 

3.80 

» 

12 

18 

11 

16 

18 

17 

18 

19 

20 

21 

22 

2S 

24 

25 

26 

27 

28 

20 

80 



81 

Mmh  diaoharge. 

27.2 
1.11 

0.06 
86 
3.1 
C 

1.73 
0.071 

0.06 
6.7 
0.6 

B 

3.03 
0.083 

0.10 
6.7 
0.8 

B 

3.76 
a  114 

aos 

3.1 
3.6 
B 

Seoond-feet  per 
squaro  mile 

RuiM)fl  (depth   in 
inob«8  on  drainage 
area) 

Ifaximnm 

If  in  imam .,,..,,,.  t 

Aoourao7.... 
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Daily  gage  height ,  infeet^  and  diicharge,  in  secorul-feet,  of  Squaw  Ouldi  at  daim  **No,  1 
above'' for  iPlO-lPif— Continued. 


June. 

July. 

August 

September. 

Day. 

he^t. 

Dia. 
charge. 

heicSt 

Die- 
diarge. 

he^t 

Dis- 
ciiarge. 

hei^t 

Dia. 
diarge. 

1912. 
1 

1.10 
1.10 
1.00 
.80 
.60 

.60 
.60 
.60 
.60 
.60 

.66 

.70 
.80 
.80 
.90 

.90 
1.00 
1.00 
1.00 
1.00 

1.30 
1.70 
1.80 
1.70 
1.70 

1.60 
1.60 
1.60 
1.60 
1.60 
1.70 

14 

14 

10.6 
6.6 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

3.0 
3.7 
6.6 
6.6 
7.7 

7.7 
10.6 
10.6 
10.6 
10.6 

24 
67 
67 
67 
67 

47 
47 
39 
39 
47 
67 

1.90 
1.80 
1.60 
1.60 
1.70 

1.90 
1.70 
1.30 
1.30 
1.30 

2.26 
2.16 
1.90 
1.76 
1.60 

1.60 
1.40 
1.46 
1.60 
1.40 

1.30 
1.30 
1.20 
1.20 
1.20 

1.36 
1.60 
1.60 
1.60 
1.40 
1.30 

79 
67 
47 
39 
67 

79 
67 
24 
24 
24 

120 

108 
79 
62 
47 

.39 
31 
36 
39 
31 

14 

14 

10.6 

10.6 

10.6 

16 
24 
24 
24 
18 
14 

1.30 
1.20 
1.30 
1.30 
1.40 

1.40 
1.60 
1.60 
1.60 
1.40 

1.40 
1.30 
1.30 
1.20 
1.20 

1.20 
1.40 
3.00 
2.60 
2.40 

2.20 
2.10 
1.80 
1.70 
1.60 

1.60 
1.40 
1.30 
1.20 
1.20 

14 

2 

10.6 

3 

14 

4 

1.30 
1.30 

1.20 
1.20 
l.» 
1.20 
1.10 

1.10 
1.20 
1.30 
1.30 
1.40 

1.60 
1.40 
1.30 
1.30 
1.40 

1.66 
1.76 
1.60 
1.46 
1.30 

1.30 
1.20 
1.10 
1.10 
1.10 

24 
24 

18 
18 
18 
18 
14 

14 
18 
24 
24 
31 

30 
31 
24 
24 
31 

62 
62 
47 
36 
24 

24 
18 
14 
14 
14 

14 

5 

18 

6 

18 

7 

24 

8 

24 

9 

24 

10 

18 

11 

18 

12 

14 

13 

14 

14 

10.6 

16 

10.6 

16 

10.6 

17 

18 

18 

176 

19 

100 

20 

100 

21 

80 

22 

79 

23 

47 

24 

39 

25 

31 

2S 

24 

27 

18 

28 

14 

29 

10.6 

30 

10  6 

31 

MmndHcbars^... 

26.9 
1.06 

1.06 
62 
14 

B 

21.6 
0.886 

1.02 
67 
2.2 
B 

40.9 
1.68 

1.94 
120 
10.6 
C 

33.4 

Beetrnd-feet  per  square  mile 

1.37 

Rim-off  (depUi  in  inches  on  drainage 

1.63 

¥»xinn]m.    ,    ...  

175 

Mlnimam             

10.  J( 

Aocoracy 

C 

MISOELLAVBOVS  MSASTIBBKXirTS. 

The  following  miscellaneous  discharge  measurements  were  made  in 
the  lower  Fortymile  River  drainage  basin  in  1910  to  1912: 

Miacellaneous  measureTnents  in  Lower  Fortymile  River  drainage  basin,  1910~191t. 


Date. 

Stream. 

Tributary  to- 

Locality. 

Dis- 
charge. 

Drain- 
age 
area. 

Dis- 
charge 

per 
square 
mile. 

My    8,1911 

Dick  Dole  Creek... 
Canyon  Creek 

Wowte  Creek*.!".*.*.!! 

Canq>  Creek. 

Hall  Creek 

Marion  Creek 

Smith  Creek 

Moose  Creek 

Moose  Creek  ditch.. 

O'Brien  Creek 

For^rmile  River. . 

OEmyon'Creek!.!.. 

!!!!!do!!!!!!!!!!!!! 

do 

Fortv mile  River.. 

Forks 

aee.-ft. 
2.76 

49.2 

69.0 
1.01 
2.00 
3.90 

«2.6 
7.6 

18.0 
.70 

•1.1 

Sf.  mi. 
13.1 
86.6 
86.6 
6.1 
5.4 
12.0 
U.O 
28.4 

aee.-/t. 
0.21 

Aug.  26,1912 

Mouth 

.67 

Aug.  27,1912 

July    6,1912 

Do 

do 

Above  Camp  Creek.... 
Mouth :. 

.68 
.17 
.37 

Do 

Aug.  28,1912 
An^,1912 

do 

do 

do 

do 

2  miles  betow  intake... 

Mouth 

.32 
.26 
.23 

Do 

Aug.  20, 1912 

Discovery  Creek.... 

Fortymile  River. . 

3:4 

.32 

•  Disdiarge  estimated. 
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lOSSIOH  OBBEK  DSAIHAaB  BASIN. 
DBSGRIFTIOK. 

Mission  Creek  drains  a  very  asymmetric  basin  between  the 
Fortymile  and  Seventymile  basins  and  the  Yukon.  The  water  of 
the  creek  comes  aknost  entirely  from  the  northern  and  eastern  slopes 
of  Glacier  Momitain,  flowing  northerly  to  join  the  main  creek  at  the 
very  northern  edge  of  its  basin.  The  main  creek  flows  north  to  its 
jmiction  with  Ebccelsior  Creek,  about  8  miles  above  its  mouth,  where 
it  makes  a  short  bend  and  flows  nearly  due  east  to  its  confluence  with 
the  Yukon  at  Ea^e.  Wolf  Creek  joins  Mission  Creek  about  4  nules, 
and  American  Creek  about  1  mile,  frt>m  the  Yukon. 

American  Creek,  the  largest  tributary  of  Mission  Creek,  rises  in  the 
high  ridges  bounding  the  extreme  northern  part  of  Fortymile  Riyer 
basin.  It  flows  northeastward  and  is  about  20  miles  in  length.  Dis- 
covery Fork  is  the  main  branch  of  American  Creek  and  joins  it  about 
8  miles  above  the  mouth.  Above  Marion  Creek,  a  small  feeder  from 
the  east,  American  Creek  flows  through  a  narrow  V-shaped  canyon; 
below  Marion  Creek  its  valley  widens  until  it  merges  in  the  flats 
adjoining  Mission  Creek.  The  creek  has  a  sharp  grade,  especially 
near  the  head,  the  average  grade  in  the  portion  where  mining  is 
carried  on  being  about  125  feet  to  the  mile.  American  Creek  has 
been  an  important  gold  producer. 

MISSION  CREEK  ABOVE  OREGON  CREEK. 

This  station  was  located  near  the  head  of  Mission  Creek,  just  below 
the  mouth  of  Oregon  Creek.  It  was  maintained  during  the  summer 
of  1911.  One  discharge  measurement  was  made  and  gage-hei^t 
records  were  kept  through  the  summer.  The  data  are  insuflScient 
for  making  a  reliable  estimate  of  daily  discharge. 

A  discharge  measiu*ement  made  on  August  2  showed  a  gage  height 
of  2.15  feet  and  a  discharge  of  12.2  second-feet. 

Daily  gage  height^  in  feet,  of  Mission  Creek  above  Oregon  Creek/or  1911, 
[Drainage  area,  20  square  mOes.    Observer,  John  Ott] 


Day. 

June. 

July. 

Aug. 

Sept. 

D*y. 

June. 

July. 

Aug. 

8«pt. 

I               

15 

3.40 
3.50 

2          

3.10 


3.30 

17 

3.50 
3.10 
3.10 

3 

*'X30 

2.ao 

3.60 

1  18 

4                 

19.. 

5             

3.40 

'  "iio 

30.. 

2.00 

3.30 

X40 
X80 
3.30 

0             

3.40        3.00 
3.30  1     9.00 

i 

l31 

3.80 

3.30 

7 

.  33 

g 

3.30 

1  23 

3.50 

3.30 
3.30 
3.00 

9 

3.00 
^00 

^40 

^50 
^40 

24 

10     

^10 

I  25 

3.40 

11                 

38 

13 

3.10 
3.10 
3.10 

37 

3.50 
3.60 
3.40 



13     

3.30 
3.40 

""%d6 

1  28 

14 

1  29!   -  . 

15  

30 

3.30 

, 

31 

_ 
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MISSION   CREEK  ABOVE   COLORADO   CREEK. 

A  gaging  station  was  maintained  on  Mission  Creek  above  Colorado 
Creek  for  about  1 J  months  in  1910.  The  rating  curve  is  well  defined. 
The  creek  heads  in  the  Glacier  Mountains^  some  points  of  which  exceed 
6,000  feet  in  elevation.  The  late-melting  snows  on  these  mountains 
furnish  Mission  Creek  with  a  comparatively  dependable  water  supply. 

Discharge  meaauremenU  of  Mission  Creek  above  Colorado  Creek,  1910. 


Date. 


June  K 
July  24 
Aug.  29. 


Daiiy  gage  height,  in  feet,  and  discharge ,  in  second-feet,  of  Mission  Creek  above  Colorado 

Creek  for  1910. 

[Drainage  area,  84.8  square  miles.    Observer,  Mr.  Powers.] 


June. 

July. 

August. 

Day. 

June. 

July. 

August 

Day. 

1 

1 

2 

1 

Q 

1 

1 

1 
1 

1 

1 

1 

1 

1 

3.68 
3.04 
2.92 
2.92 
3.62 

2.92 
2.83 
2.75 
2.75 
2.67 

2.67 
3.04 
3.00 
2.83 
2.67 

2.76 
2.76 
2.67 
2.67 
2.67 

239 
93 
70 
70 

251 

70 
56 
48 
48 
42 

42 
93 
84 
56 
42 

48 
48 
42 
42 
42 

2.92 
2.83 
2.75 
2.67 
2,67 

2.62 

70 
56 
48 
42 
42 

38 

21 

2.76 
2.88 
2.83 
2.76 
2.67 

2.67 
2.67 
2.62 
2.62 
2.58 
3.Q0 

48 
62 
66 

48 
42 

42 
42 
88 
88 
85 
84 

22 

23 

24 

25 

3.12 

3.06 
3.08 
3.17 
3.25 
3.17 

111 

102 
102 
124 
144 
124 

26 

27 

28 

29 

10 

30 

31 

11 

lieandis- 

12 



118 
1.89 

0.31 
144 
102 
A 

66.6 
a784 

0.90 
251 
35 
B 

13 

49.3 

14 

Seoond-f^Mt 
per  square 
mile 

15 

0.681 

Ifl 

Run-off 
(depth  in 
inonesoo 
drainage 
area) 

17 

18 

19 

20 

a  18 

V^Yfmniri , , 

70 

88 

A 

WOLF   CREEK  ABOVE   SWANSOX's  DAM. 

This  station  was  established  on  Wolf  Creek  just  above  Swanson's 
dam,  about  4  miles  from  the  mouth  of  the  creek,  on  June  30,  1910, 
and  gage  readings  were  obtained  for  about  a  month.  The  rating  is 
well  defined. 
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Diadiorge  meoiuremenU  of  Wolf  Creek  above  Swan»on^8  dam,  1911, 

Dftte. 


1911. 

June  30 

Aug.    1 

Sept  12 


Daily  gage  height^  in  feet,  and  discharge,  in  Becond-feeif  of  Wolf  Creek  above  Swarmm'i 

dam  for  1911, 


[Drainage  are*,  19.5  square 

miles.    Obeervers,  Swanson  and  Coffin.] 

June. 

July. 

August 

Septembv. 

Day. 

hei^t 

Dls- 
charge. 

heU^t 

Dis- 
charge. 

i^t 

Din- 
charge. 

A 

Dis- 

1  

2.30 
2.20 
2.30 
2.30 
2.20 

2.20 
2.20 
2.20 
2.20 
2.10 

110 
2.10 
2.10 
2.10 
2.10 

110 
100 
100 
100 
100 

115 
135 
125 
115 
150 

3.35 
190 
170 
145 
130 
130 

7.5 
6.0 
7.5 
7.5 
6.0 

6.0 
6.0 
6.0 
6.0 
8.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
10 
10 
10 
10 

4.3 
8.8 
6.2 
4.2 
13.0 

45 

26 

19.0 

11.6 
7.5 
7.6 

120 
120 
110 

6.0 
6.0 
3.5 

2               

8 

4                

5 

6 

7 

8 

0 

10 

u 

12 

180 

n 

13 

14  .      .             

15 

16 

17 

18 

10 

ao 

21 

22 

23 

24 

26 

26 

' 

27 

* 

28 

20 

30  .             

2.30 

7.5 

81 

Mean  di<«oh«rg« 

7.68 
0.304 

a  45 
45 
10 
B 

4.50 
a  231 

ao3 

6.0 
3.5 
B 

Beoond-feet  per  square  mile 

Run-ofl  (depth  in  inches  an  drafaiage 
area) 

If  axhnum      . . . .  ^ t 

MinliDUDi . . . . ,  t . .  r , ,  T ,  -  T  -  T  -  - , 

jiocnncy     

AMERICAN  CREEK  AT  CLAIM   "NO.   8  ABOVE. 

This  station  was  established  on  American  Creek  at  claim  ''No.  8 
above/'  about  IJ  miles  above  the  mouth  of  Discovery  Fork  and  11 
miles  from  Eagle,  on  June  26,  1910.  In  1910  and  1911  the  records 
of  gage  heights  were  somewhat  broken,  necessitating  estimates  of 
many  daily  dischai^es.  In  1912  the  record  was  continuous,  but 
channel  shifts  decreased  the  accuracy  of  the  results. 
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Discharge  meiuwremenJU  of  American  Creek  at  daim  **No,  8  o&otw,"  1910-1912, 


D«te. 

i^t. 

Dfe- 
obarge. 

Dtte. 

A 

DIs- 
oherge. 

Jiiiie36.. 

1910. 

Feti, 
2.07 
3.40 
2.68 
2.79 
8.04 

ft.0 

7.9 

19.6 

40.0 

June  18.. 
July    4.. 
Aug.    3.. 

June  18.. 
July  80.. 
^t,  3.. 

1911. 

Feet. 
8.87 
2.67 
2.61 

2.92 
2.64 
2.42 

""•t. 

July  29 

6.60 

Ang.  27 

4.80 

Sept.  10 

1912. 

^^iX;;:::::::::::::::::::: 

19.1 

15.6 

12.4 

Dmly  gage  height,  in  feet,  and  di$ehargey  in  second-feet,  of  American  Creek  at  claim  **No. 

8  above  "  for  1910-1912. 

[Dndnege  ane,  24.1  iquare  miks.   Obewnr,  August  Frttoh.] 


Jane. 

July. 

August 

September. 

Day. 

i^t 

Die. 
diaige. 

bfli^t 

Die- 
charge. 

bd^t 

Dia- 
ohaige. 

Qage 

Dia- 
chaige. 

1910. 
1 

2.79 
2.67 
2.67 
2.62 
8.92 

8.00 
2.75 
2.67 
2.62 
2.68 

2.71 
2.75 
2.63 
2.68 

19.4 
12.6 
12.6 
10.4 
146 

86 
17.0 
12.6 
10.4 
8.9 

14.6 
17.0 

ia4 

8.9 

7.7 

7.7 
7.7 
7.7 
8.9 
7.7 

7.7 
7.7 
7.7 
7.7 
7.7 

7.2 
6.7 
6.2 
6.7 
6.7 
8.3 

8.00 
8.44 

8.33 
3.17 
2.76 
2.67 
2.66 

••"i'42* 
*"i'38* 

8.0 
7.7 
7.4 
7.1 
6.8 

6.6 
6.2 

81 

86 

84 

71 
64 

17.0 
12.6 
8.9 

8.9 
8.9 
8.9 
8.9 
8.9 

8.9 
8.9 
8.9 
8.9 
8.9 

8.9 
&9 
6.9 
4.0 
4.6 
4.2 

2.64 
3.00 

***3."7i* 
2.67 

*  2.68' 

**'2.*79* 

2.71 
2.68 

"*i"7i* 

8.06 

3.06 
3.08 

'**i.*76* 
2.76 

7.7 

2 

36 

8 

26 

4 

14.6 

6 

12.6 

6 

11.4 

7 

10.1 

8 

8.9 

9 

13.0 

10 

19.4 

U 

14.6 

12. 

8.9 

13 

11.6 

14. 

14.6 

16 

42 

16 

44 

17 

44 

18. 

30 

19 

17.0 

20 

17.0 

21 

17.0 

22 

2S 

24. 

36 

2.64 

*"'i*46' 
2.46 
2.66 

26 

2.67 
2.67 
2.67 
2.62 
8.17 

12.6 
12.6 
12.6 
10.4 
64 

27 

38 

29 

ao 



81 

30.4 
0.846 

a  16 
64 

10.4 
B 

14.9 
0.618 

a7i 

146 
6.7 
C 

15.9 
0.660 

0.76 
84 
4.2 
C 

20.0 

SeooDd-feet  per  aquire  mile. 

0.830 

RuiHyff  (daptii  in  Indbes  on  drainiige 
area) 

0.66 

^Axtinnni... 

44 

Iffailtntitn 

7.7 

Aoouney. ', 

B 
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124      SURFACE  WATER  SUPPLY  OF  YUKON-TANANA  REGION,  ALASKA. 

Daily  gage  height ^  in  feet y  and  discharge,  in  second-feet,  of  American  Creek  at  cUdm  '*  No. 
8  above '  *  for  7P/0-7P7f— Continued. 
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Daify  foge  hei^,  infut,  and  discharge,  in  Mecond-feet,  of  American  Creek  at  ekdm  "JVb. 
8  above*^for  i9ia-i9i;f--Contmued. 


Jtme. 

July. 

Angnst 

8,pt«»b«. 

October. 

D«y. 

hJl^U 

Dia- 
charge. 

iSlSu 

Dia- 
oharge. 

m^i. 

Dla. 
charge. 

iSlSi, 

Dia- 
charge. 

hd3?t. 

Dla. 
cbarga. 

1912. 
1 

'3.05 
3.00 
3.00 
3.55 
3.55 

3.50 
3.45 
3.40 
3.40 
3.36 

3.50 
3.00 
3.95 
3.80 
3.05 

3.00 
3.55 
3.50 
3.50 
3.45 

3.00 
8.15 
3.80 
3.05 
3.00 

3.00 
3.00 
3.55 
3.55 
3.00 
3.00 

5.9 
4.4 
4.4 

8.4 
8.4 

3.4 
3.0 
1.0 
1.0 
1.3 

3.4 
30 
33 
13 

5.9 

4.4 

3.4 
2.4 
2.4 
2.0 

30 

89 

87 

24 

20 

20 
20 
10 
10 
20 
20 

2.00 
2.00 
3.00 
3.55 
3.00 

3.00 
8.40 
3.90 
3.75 
3.75 

3.30 
3.10 
3.90 
3.85 
3.75 

2.70 
2.00 
2.00 
2.70 
2.00 

2.00 
2.00 
2.00 
2.55 
2.55 

2.50 
2.50 
2.50 
2.50 
2.45 
2.45 

30 
30 
30 
10 
30 

30 
106 
53 
38 
38 

103 
77 
53 
48 
38 

34 
25 
25 
34 
25 

25 
25 
25 
21 
21 

17 
17 
17 
17 
14 
14 

2.40 
3.40 
3.40 
3.45 
3.45 

3.50 

"*i*65* 
3.00 

3.55 
3.55 
3.50 
3.50 
3.50 

3.60 
3.00 
3.05 
3.00 
3.00 

3.00 
3.00 
3.55 
3.55 
3.50 

3.50 
3.45 
3.45 
2.45 
2.40 

11 
11 
11 
14 
14 

17 
19 
19 
21 
25 

21 
21 
17 
17 
17 

17 
25 
29 
25 
25 

35 
35 
31 
31 
17 

17 
14 
14 
14 
11 

2.40 
2.40 
2.40 
2.40 
2.40 

2.40 
2.40 
2.40 
2.40 
2.40 

2.40 
2.40 
2.35 
2.35 
2.35 

2.35 
2.35 

11 

2 

11 

3 

11 

4 

. 

11 

5 

11 

0 

M 

11 

7 

11 

8 

11 

9 

11 

10 

11 

11 

11 

12 

11 

13 

2.90 
2.90 
8.10 

8.00 
2.95 
3.90 
3.85 
3.85 

3.95 
8.00 
3.95 
3.90 
3.90 

3.90 

3.8 

3.80 

3.75 

3.70 

18 
18 
34 

30 
33 
18 
15 
15 

33 
30 
33 
18 
18 

18 

15 

13 
9.7 
7.4 

9 

14 

9 

15 

9 

10 

9 

17 

9 

18 

19 

ao 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

lCeaiidis<diarge. 

Seeond-feetpcr 

square  mile 

18.0 
a772 

a52 
34 

7.4 
B 



12.0 
0.496 

a  57 
39 
1.3 
C 

33.2 
1.38 

1.50 
106 
14 
C 

18.5 
a707 

aso 

29 
11 
C 

10.4 
a432 

fiuxHiff  (depth  in 
area) 

0.27 

11 

Minhm^rn    , 

9 

B 

■ 

AMEBIOAN   CREEK  AT  UNITED  STATES  FUHPINQ  PLANT. 

On  June  14,  1910,  a  gage  was  installed  on  American  Creek  at  the 
United  States  pumping  plant,  about  a  mile  from  Eagle.  Records 
were  kept  through  the  summer  of  1910  and  for  a  portion  of  the  sum- 
mer of  1911.  In  1912  it  was  possible  to  obtain  but  a  few  scattered 
readings. 

Diadiarge  meaguremerUs  of  American  Creek  at  United  States  pumping  plant,  1910-1912, 


Date. 

he^. 

Db- 
charge. 

Date. 

he^t. 

charge. 

1910. 
hm^  14.. 

Feet. 
2.22 
2.18 
2.01 
1.91 
2.00 
2.19 
2.70 
2.58 
2.40 

33 

25 

15.8 

19.4 
142 

04 
125 

88 

June  13.. 

29.. 
Sept.  12.. 

13.. 

1911. 

Feet. 
2.40 
1.22 
2.55 
2.41 

1.95 
1.00 

"'^&; 

24     

21.1 

July  26 

233 

28.... 

183 

Aug.  28 

May  V}  . 

1913. 

Sept.  9 

^^15 

87.7 

15 

Aug.    1 

32.4 

10 
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DaUy  gage  height,  in  feet,  and  diitharge,  in  deeond-feet,  of  American  Creek  atUniUd  8taUt 
pumping  plant  for  1910-191$. 


[Dninaco area, «7 J) sqnaramflts.    ObMrrets: 

J.B.Ta!t,  1010 

Joseph  ShotaftMk,  lOU.) 

Jmia. 

July. 

AOflMt 

8ept«mb«. 

Ootobtf. 

Dv. 

heS^t 

Dto- 
charga. 

iMlSpt 

Dii- 
ohaigew 

hSSt 

Dto- 
ohaigew 

a 

Dto- 
ohaiigaL 

« 

Dis. 
CnMga 

ma 
1 

2.02 
2.22 

34 
46 
84 

24 
75 

46 

34 
22 
22 
15.0 

15.0 

30 

42 

42 

42 

82 
22 
42 
42 
22 

22 
22 
42 
30 
22 

80 

15.0 

15.0 

15.0 

15.0 

15.0 

3.00 
2.00 
2.00 
1.00 
L80 

1.85 
1.85 
2.10 
8.40 
2.46 

2.40 
2.30 
2.25 
2.25 
3.06 

2.10 
2.10 
2.10 
2.06 
2.20 

2.12 
3.15 
3.15 
3.06 
3.06 

2.10 
2.10 
2.10 
2.06 
2.00 
2.00 

33 
23 

to 

U.3 

13.1 
13.1 
80 
541 
87 

75 
57 
50 
50 
36 

80 
80 
80 
26 
42 

32 
86 
86 
26 
26 

30 
80 
80 
36 
22 
22 

3.00 
3.80 
3.66 
3.45 
3.30 

3.30 
2.25 
2.20 
2.20 
2.26 

2.26 
2.20 
2.20 
2.26 
3.70 

2.56 
2.50 
2.58 
2.45 
2.26 

2.30 
3.20 
2.20 
2.20 
3.30 

3.20 
3.20 
2.10 
2.10 
2.15 

33 

•       67 
146 
87 
67 

67 
50 
43 
42 
50 

50 
42 
42 
50 
166 

114 
00 

123 
87 
60 

43 
43 
42 
42 
42 

42 
42 
80 
80 
36 

2.15 
3.15 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.10 
3.00 

3.00 
3.00 
3.00 

it 

2    

it 

8 

s 

4      

2.08 
2.40 

2.22 
2.02 
2.00 
2.00 
1.00 

1.00 
2,10 
2.20 
2.20 
2.20 

2.20 
2.20 
2.00 

2.00 
2.00 
2.20 
2.10 
2.00 

2.10 
1.00 
1.00 
1.00 
1.00 
1.00 

a 

5 

a 

0 

a 

7      

a 

8 

a 

0       

» 

10 

a 

11  

a 

12    

a 

13 

a 

14    

2.22 
2.20 

2.26 
8.80 
2.80 
2.50 
2.40 

2.80 
2.20 
2.20 
2.13 
2.10 

2.03 
2.08 
2.00 

45 
42 

50 

m 

206 

09 
75 

57 
42 
42 
84 
30 

24 
24 
22 
26 
30 

15           

15           

17**]] 

18           

19    

20 

21         

22    

23           

24    

26        

26 

27    

28 

29      

30 

2.10 

31    

Mean  discharge. 

06.8 
L42 

0.00 
770 
22 
C 



20.2 
a4l4 

a50 
75 
15.0 
B 

48.7 
a734 

0.83 
541 
11.2 
B 

60.7 
a002 

1.01 
165 
22 
B 

3i8 

Seoond-feet  per 
square  tnfle 

aM 

Run-off  (depth  in 
inches  on  drainage 
area) 

ais 

Maximum 

36 

Mfpfpiiiin 

8 

Accuracy 

B 
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Dmly  gage  height,  infeet,  and  di9eharg€,  in  $eeond'/eetj  ofAmeriean  Creek  at  United  8tate$ 
pumping  plant  for  /9i(>-i9/f— Continued. 


June. 

July. 

June. 

July. 

Day. 

b«^t 

Dis- 
charge. 

beSSt 

Dis- 
charge. 

Day. 

^t^i. 

Dis- 
charge. 

he^t 

Dis- 
charge. 

1011. 
1 

1.40 
1.10 
1.30 
1.20 
1.40 

1.50 
1.50 
1.20 
1.30 
1.10 

1.20 
1.00 
1.20 
1.30 
1.00 

1.00 
1.00 
1.20 
1.00 
1.20 

80 
20 
26 
23 
30 

38 
38 
23 
26 
20 

23 
18 
23 
26 
18 

18 
18 
23 
18 
23 

1911-Con. 
21 

1,60 
1.50 
1.50 
1.40 
1.40 

1.20 
1.30 
1.80 
1.40 
1.30 

46 
88 
38 
30 
30 

23 
26 
26 
30 
26 

1.00 
1.40 
1.30 
1.20 
1.50 

1.80 
1.80 
1.80 
1.60 
1.80 
1.10 

18 

2 

22 

30 

3 

23  

26 

4 

24 

23 

5 

26     

38 

8 

26 

70 

7 

27 

70 

8       

28 

70 

9       

29 

46 

10 

30 

26 

31 

30 

u 

Kqoti     HI«- 

12 

73.9 
1.10 

0.74 
185 
23 
B 

13 

2.40 
2.30 
2.20 

2.20 
2.10 
2.10 
2.00 
1.70 

185 
160 
138 

138 
110 
119 
100 
67 

c 
Second-ft 

square 
Ruiw>ff 

in  iiML. 

harse. .. 

29.6 

14 

tet  per 
mile 

15 

0.440 

16 

(depth 
hfis    on 

17 

drainaf «  ATAA) . 

0.51 

18 

Iffnlnrnin 

Accuracy 

n 

70 

19 

a 

18 

20 

B 

Hiy. 

May. 

June. 

August 

September. 

I 

A 

Dt». 
charge. 

>^t. 

Dl». 
charge. 

hfl^t 

Dl». 
charge. 

Gace 
hei^t 

Dla. 
charge. 

1 
1 

m. 

1.60 

82 

2 

3 

4 

6 

1.55 

28 

6 

7 

8 

0 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

1.SS 

28 

20 

1.96 

88 

21 

22 

1.96 

88 

28 

24 

25 

26 

27 

28 

29 

30 

31 

1.90 

70 



DISCOYEBT   FOBK  OF   AMBBIOAN  GBEEK   BELOW  STAB  QULOH. 

This  station  was  located  about  one-half  mile  above  the  junction  of 
Discovery  Fork  with  American  Creek,  one-fourth  mile  below  Star 
Gulch,  and  about  10  miles  from  Eagle.  It  was  established  June  27, 
1910,  and  has  been  maintained  for  three  seasons,  a  different  gage 
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location  being  used  each  season.  In  1910  gage  heights  are  lackmg 
for  a  number  of  periods,  and  the  discharges  have  been  estimated. 
In  1911  the  records  are  unbroken,  and  the  rating  is  well  defined 
In  1912  the  station  showed  a  slight  tendency  to  shift;  the  rating 
curve  for  that  season  is  not  very  well  defined. 
Dikhargt  metuvaremerUs  of  Discovery  Fork  of  American  Creek  below  Star  GuM,  1910-191f. 


Date. 

he^t. 

Dis- 
charge. 

Date. 

Oan 
be^t. 

cfaar|«. 

June  27. . 

1010. 

Fed, 
2.00 
1.88 
2.03 
2.17 
2.17 
2.42 
2.42 

3.21 
2.67 

1.0 
4.0 
8.4 
8.2 
24.0 
23.0 

17.2 
3.10 

1911— Contlnaed. 
July    5 

Fetl, 
2.96 
3.11 
2.83 
3.17 

4.04 
8.79 
3.09 
3.72 

"^^ 

July  29 

^  »:::::::::::::::::::::: 

19 

Aui.  26 

Aug.    2 

407 

Sept  10 

Sept.  14 

7.M 

14 

1912. 
Hay  22 

16 

10.. 

UiS 

1011. 

June  18 

3.tt 

July  30 

Itt 

June  15.. 

Sept.   3 

3.11 

July     4 

Daily  gage  height,  in  feet,  and  dist^targe,  in  second-feety  of  Discovery  Fork  of  Amerien 
Creek  below  Stcar  GuUhfor  1910-191t. 

(Drainage  area,  14.8  square  miles.    Observer,  IC.  DanJelson.] 


June. 

July. 

August 

September. 

i)*y. 

A. 

Dla- 
charge. 

hd^t 

Dis- 
chaigeu 

.^t 

Di». 
charge. 

Gafe 

DIs. 
chaise 

1910. 
1 

2.00 
1.92 
1.90 
1.90 
1.90 

1.90 
1.85 
1.85 
1.85 
1.83 

2.00 
8.00 
2.42 
2.21 
2.00 

2.00 
1.92 
1.92 
2.00 
L92 

L92 
1.92 
1.92 
1.92 
1.92 

1.92 
1.92 
1.83 
L84 

2.7 
1.5 
L2 
1.2 
1.2 

L2 
.9 
.9 
.9 

.8 

2.7 
73 
24 
10.2 

2.7 

2.7 
1.5 
1.5 
2.7 
1.6 

1.6 
1.6 
1.5 
1.6 
1.6 

1.5 
1.5 
.8 
.8 

:i 



"'*2.*29" 
2.67 
2.26 

"ioi" 

2.02 

2.04 
2.04 
2.06 

2.04 
2,02 
2.02 

1.0 
1.0 
2.0 

«.o 

6.0 

lao 

14.6 

44 

12.4 

lao 

8.0 
6.0 
4.0 
3.8 
3.2 

3.8 
3.8 
4.3 
4,2 
4.2 

4.1 
4.1 
4.0 
4.0 
3.9 

3.8 
3.2 
3.2 
3.0 
3.0 
2.8 

2.00 
Z58 
Z42 
2.25 
2.25 

*i*2i' 

2.17 

2.17 
2.12 

2.29 
Z38 
2.25 

'i"2i* 
'i'ii' 

2.12 
2.14 

17 

2 

36 

8 

24 

4 

114 

6 

114 

6 

U14 

7 

14 

8 

&3 

9 

UL3 

10 

14 

11 

14 

12 

6.) 

13 

10 

14 

114 

15 

114 

16 

114 

17 

21 

18 

114 

19 

ILJ 

20 

las 

21 

9l0 

22 

7.5 

23 

€.3 

24 

6.3 

26 

6.7 

26 

7.1 

27 

2.00 
2.21 
2.62 
2.21 

2.7 
10.2 
40 

ia2 

28 

29 

30 

31 

Kean  din^arge. 

16.8 
1.07 

a  16 
40 
10.2 
C 

4.80 
a  324 

a  37 
73 
0.8 
C 

6.08 
a  411 

0.47 
44 
1.0 
C 

Its 

SeooDd-feet  per  square  mfle. ......  ... 

a7S7 

Run-off  (depth  in  inches  on  drainage 
area) 

an 

36 

Minimum 

2.7 

Accuracy...... ^. .. .^  .x.4..  .^.i* 

C 
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DaiUf  gage  height,  in  feet,  and  discharge,  in  seeond-feet,  of  Discovery  Fork  of  American 
Creek  below  Star  Oulch/or  19 10-19 It— Continued, 


June. 

Jnly. 

Angost. 

September. 

October. 

DV. 

lieS^t 

Dki- 
charge. 

hd^t 

Dfe- 
charge. 

be2& 

Dfe- 
charge. 

hdS^t 

Dis- 
charge. 

heiS^t 

Dfe- 
charge. 

1011. 
1 

2.70 
2.70 
2.77 
2.75 
2.04 

2.84 
2.70 
2.70 
2.77 
2.75 

2.70 
2.77 
2.75 
2.77 
2.75 

2.75 
2.75 
2.75 
2.75 
2.76 

2.70 
2.02 
2.84 
3.07 
8.28 

3.50 
3.33 
3.17 
3.00 
2.04 
2.88 

3.0 
^0 
8.8 
8.7 
5.2 

4.8 
8.0 
8.0 
3.8 
8.7 

8.0 
8.8 
8.7 
8.8 
8.7 

8.7 
3.7 
3.7 
3.7 
3.7 

3.0 
5.0 
4.3 
6.5 
0.3 

13.0 

lai 

7.7 
5.8 
5.2 
4.6 

2.84 
2.84 
2.84 
2.84 
2.84 

2.84 
2.84 
2.70 

2.77 
2.81 

3.00 
2.94 
2.94 
2.94 
3.08 

3.08 
3.21 
8.14 
3.06 
3.00 

2.96 
2.94 
2.94 
2.02 
2.00 

2.00 
2.06 
2.06 
2.96 
2.02 
3.17 

7.2 
7.2 
7.2 
7.2 
7.2 

7.2 
7.2 
3.0 
8.8 
4.1 

5.8 
5.2 
5.2 
5.2 
6.0 

6.0 
8.3 
7.3 
6.4 

5.8 

5.4 
5.2 
5.2 
5.0 

4.8 

4.8 
5.4 
5.4 
5.4 
5.0 
7.7 

8.08 
8.00 
2.96 
2.02 
2.02 

2.02 
2.02 
2.02 
2.02 
2.02 

3.12 
8.46 
3.20 
3.21 
8.12 

3.04 
8.00 
8.00 
3.00 
2.02 

2.02 
2.02 
2.02 
2.06 
2.06 

2.06 
2.06 
3.00 
3.00 
3.00 

6.6 
5.8 
5.4 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

7.1 
12.0 
0.5 
8.3 
7.0 

6.2 
5.8 
5.8 
5.8 
5.0 

5.0 
5.0 
5.0 
5.4 
5.4 

5.4 
5.4 

5.8 
5.8 
5.8 

8.00 
2.84 
Z88 
2.84 
2.84 

2.84 
2.70 
2.70 
2.70 
2.70 

2.84 
2.84 
2.88 
2.02 
2.92 

2.88 
2.88 
2.84 
2.84 
2.84 

2.79 
2.75 

5.8 

2 

4.8 

3 

4.6 

4 

4.8 

i 

4.8 

6 

4.8 

7                  

8.9 

8 

8.9 

0 

8.9 

10 

3.9 

11 

4.3 

12 

4.8 

13.                 

4.6 

14 

3.25 
8.23 

8.17 
8.12 
3.12 
3.00 
3.00 

2.06 
2.02 
3.06 
2.02 
2.00 

2.06 
2.84 
2.02 
2.88 
2.84 

18.0 
17.1 

14.8 
13.1 
18.1 
0.8 
0.8 

8.8 
7.7 
5.4 
5.0 
4.8 

5.6 
4.3 
5.0 
4.6 
4.3 

5.0 

15 

5.0 

16 

4.6 

17..               

4.6 

18 

4.8 

19.                 

4.8 

20 

4.3 

21 

8.9 

22 

8.7 

28 

24 

25 

2S 

27 

28 

29 

30 

31 

Meandisdiarse. 

Second -feet  per 

square  mfle 

8.80 

a  601 
a38 

18.0 
4.3 
C 



4.08 
a333 

0.38 
13.0 
3.7 
B 

5.89 
a386 

a46 
8.3 

3.8 



5.08 
a404 

a45 
12.0 
5.0 
B 

4.37 
0.295 

RwHiff  (depth   in 
inches  on  drainage 
area) 

a24 

if%3dinnin 

5.8 

Minimum 

8.7 

Accuracy 

B 

42913-— W8P  342— IS 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Discovery  Fork  o/Amerien 
Creek  below  Star  ChUdi  for  19i(>-i9/f— Continued. 


May. 

June. 

July. 

August. 

September. 

Day. 

iK^t 

Di9- 

oharge. 

Oace 
he^t 

Dis- 
charge. 

htS^t. 

Dis- 
charge. 

he^t. 

Dis- 
<diarge. 

l^^t 

Di9. 

1912. 
1           

3.90 
3.95 
4.00 
3.95 
3.85 

3.80 
3.75 
4.10 
4.00 
3.90 

8.90 
3.90 
3.85 
3.80 
3.75 

4.15 
3.85 
8.80 
3.75 
3.75 

3.70 
3.70 
3.70 
8.65 
3.95 

8.80 
8.66 
3.60 
3.60 
3.60 

6.6 
8.0 
9.4 
8.0 
5.6 

4.6 
8.9 
13 
9.4 
6.6 

6.6 
6.6 
5.6 
4.6 
3.9 

15 
5.6 
4.6 
8.9 
3.9 

8.2 
3.2 
3.2 
2.7 
8.0 

4.6 
2.7 
2.2 
2.2 
2.2 

3.60 
3.60 
3.60 
3.55 
3.56 

3.56 
8.55 
3.55 
3.50 
3.56 

3.60 
3.60 
3.66 
3.65 
3.65 

3.60 
3.60 
3.60 
3.60 
3.66 

4.10 
4.15 
3.86 
3.80 
3.80 

3.80 
3.86 
3.80 
3.70 
3.66 
8.75 

2.2 
2.2 
2.2 
1.8 
1.8 

1.8 
L8 
1.8 
L4 
L8 

2.2 
2.2 
2.7 
2.7 
2.7 

2.2 
2.2 
2.2 
2.2 
2.7 

13 

15 
5.6 
4.6 
4.6 

4.6 
5.6 
4.6 
3.2 
2.7 
3.9 

3.75 
3.75 
3.75 
3.75 
3.75 

3.85 
4.00 
3.90 
3.86 
3.90 

4.35 
4.25 
4.00 
4.00 
3.90 

8.90 
3.85 
3.85 
3.90 
3.90 

8.90 
3.85 
3.90 
8.90 
3.85 

3.80 
3.75 
3.75 
3.75 
8.75 
3.76 

3.9 
3.9 
3.9 
3.9 
3.9 

5.6 
9.4 
6.6 
5.6 
6.6 

26 

20 
9.4 
9.4 
6.6 

6.6 
5.6 
5.6 
6.6 
6.6 

6.6 
5.6 
6.6 
6.6 
5.6 

4.6 
3.9 
3.9 
3.9 
3.9 
3.9 

3.76 
8.75 
8.75 
3.86 
3.80 

3.75 
3.75 

19 

i;::::::::::::::::: :::::::: ::::::: 

3.9 

3                    

S.9 

4 

5.6 

5 



16 

A         

19 

J:::::: :::::::::::::::::::.:::::::: 

3.9 

8                       

9..            

10                       

11 

12..             

13 

14.               

1 

15 

16 !  

1 

17  .             

18 

19                   '    

20 1  

« 1  

22 

4.06 
3.96 
3.90 

3.90 
3.90 
3.90 
4.45 
4.10 
4.00 

11 
8.0 
6.6 
6.6 

6.6 
6.6 
6.6 

32 

13 
9.4 



23 

. 

24 

25 

26 

27 

j 

28 

.;:.;. .1 

29 

r 

30 

31 

i 

Mean  discharge. 

ia6 

a  716 

a27 
32 
6.6 
C 

,5.7 
a385 

a43 
15 
2.2 
C 

3.6 
a248 

a28 
15 
1.4 
C 

6.8 
a460 

a53 
26 
3.9 
C 

..1        12 

Second-feet  per  1 
square  mile -     

..      Ol» 

Run-ofl   (depth   in 
indies  on  drains^ 
area) 

ao7 

!          il 

Minimuni 

19 

Accuracy 

C 
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MISCELLANEOUS   MEASUREMENTS. 


The  following  miscellaneous  discharge  measurements  were  made  in 
the  Mission  Creek  drainage  basin  in  1910-1912: 

Miscellaneous  measurements  in  Mission  Creek  drainage  basin,  1910-1912, 


Dete. 

Stream. 

Tribotaryto— 

LooaUty. 

Dis- 
charge. 

Drain- 
age 
area. 

Dis- 
charge 

per 
square 

mile. 

Jane  37,1911 
Jane  31, 1913 
Sept  4,1913 
Jubr    3,1911 
Aug.  13,1911 
June  13,1910 
Jaly  31,1911 
Jane  33, 1910 
Aug.  39,1910 
Sept  8,1910 
Jane  37,1911 
Jane  31,1913 
Sept  4,1913 
Aug.  30,1910 
Sept   8,1910 
June  37,1911 
Jane  31, 1913 
Sept   4,1913 

Miarion  Creek 

do 

do 

do 

do 

do 

do 

Excelsior  Creek.... 

do 

do 

do 

do 

do 

Wolf  Creek 

do 

do 

do 

do 

YnkonRiTer 

do 

do 

do 

do 

do 

do 

MiflBlGn  Creek..... 

do 

do 

Above  Excelsior  Creek 

do 

do 

Below  Excelsior  Creek. 

do 

Above  American  Creek 

do 

At  mouth 

80.8 
68.9 
06.3 

100 

335 

107 
33 
33 
43 

30.0 
16.3 
17.3 
13.0 
30 
7.60 
10.8 
9.7 

Sq.  mi. 
93.1 
93.1 
93.1 

134 

134 

168 

168 
81.1 
31.1 
31.1 
31.1 
31.1 
31.1 
38.4 
38.4 
38.4 
38.4 
38.4 

a96 
.96 
.74 
.53 
.81 

1.34 
.64 

1.06 

do 

do 

.74 
1.38 

:::::dS:::::::::;::: 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.64 
.53 
.55 
.43 
.70 
.36 
.38 
.34 

SEVENTYIOLB  BIVEB  DBAINAOE  BASIN. 
DESCJRIPTION. 

Seventymile  River  drains  an  area  of  about  700  square  miles,  prac- 
tically three-fourths  of  which  lies  on  the  south  side  of  the  stream. 
The  headwaters  of  the  main  river  are  in  the  high  rugged  divide  sepa- 
rating the  basins  of  Seventymile  and  Charley  rivers.  Seventyinile 
River  drains  the  eastern  slope  of  this  divide  and  flows  eastward  for 
about  60  miles  to  a  point  4  miles  from  its  mouth,  where  it  makes  a 
right-angle  turn  and  flows  northward,  joining  the  Yukon  about  20 
miles  below  Eagle. 

The  principal  southern  tributaries  of  Seventymile  River,  beginning 
at  its  headwaters,  are  Diamond  Fork,  Flume,  Alder,  Deep,  Nugget, 
Granite,  Grreen,  Sonickson,  Mogul,  and  Bryant  creeks.  Of  these 
streams  Granite  and  Mogul  creeks  furnish  a  steady  supply  of  water 
to  the  main  river.  Both  creeks  have  a  heavy  fall,  but  no  workable 
placers  have  yet  been  found  on  them.  The  heavy  timber  on  Mogul 
Creek  has  supplied  some  large  saw  logs  to  the  district.  The  tribu- 
taries of  the  Seventymile  from  the  north  are  small  short  streams, 
usually  falling  to  a  minimum  as  soon  as  the  snow  leaves  the  ridges. 
They  are  Barney,  Washington,  Broken  Neck,  Crooked,  and  Fox 
creeks — all  containing  workable  placers  of  low  grade. 
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Extensive  bench  fonnations  occur  throughout  the  Seventymile 
Valley.  Above  the  falls,  which  are  about  one-half  mile  below  Wash- 
ington Creek,  the  river  flows  through  a  rather  broad  gravelly  flood 
plain,  but  below  the  falls  it  is  more  closely  confined,  and  along  a  con- 
siderable part  of  its  course  has  cut  a  rock  canyon  20  to  30  feet  deep. 
The  river  has  a  high  grade  in  its  upper  portion,  and  at  the  falls  I 
is  a  rapids  and  a  low  falls  (see  PL  IX,  B),  where  the  river 
about  15  feet  in  300  feet  of  its  course.  For  a  discussion  of  power  on 
the  Seventymile  see  page  329. 

SEVENTYMILE  RFVEB  ABOVE  PLUME  CREEK. 

This  station  was  established  on  Seventymile  River  about  100  yards 
above  Flmne  Creek  on  June  19,  1910,  and  continuous  records  were 
obtained  throughout  the  season.  In  1912  a  few  scattering  records  were 
obtained.  Above  Fliune  Creek  the  river  has  a  very  steep  grade,  and 
it  is  believed  there  are  good  possibilities  for  developing  power  during 
the  summer  if  the  demand  should  warrant  it.  During  the  winter 
glaciers  form  in  great  masses  in  the  upper  portion  of  the  river,  filling 
the  valley  at  times  for  miles  with  ice  from  5  to  15  feet  thick,  which 
remains  until  late  in  the  season. 

Dueharge  measurements  of  Seventymile  River  above  Flume  Creek,  1910  and  191t 


Date. 

be^t. 

charge. 

Date. 

be^t 

Dfe- 
cliaisi. 

Jane  19.. 

1910. 

• 

Fed. 
2.16 
1.70 
1.60 
2.20 
2.23 

aee.-fl. 
276 
111 
92 
331 
314 

June  26.. 
Sept  8.. 

1912. 

Fed. 
1.28 
.78 

^\ 

July  20 

116 

21 

Sept.  4 
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DaUy  gage  height,  in  feet,  and  disduarge,  in  iecond-feet,  of  SeventymiU  River  above  Flume 

Creek  for  1910  and  191t. 


[Drainage  area,  120  square  milea.    Observers:  E 

.  A.  Robertson,  1910;  E. 

D.  Madison,  1912.) 

June. 

July. 

August. 

September. 

October. 

D^. 

Oace 

Dis- 
charge. 

be2& 

Dis- 
charge. 

h^t 

Dis- 
charge. 

he^t 

Dis- 
charge. 

he^t 

Dfe- 
charge. 

1910. 
1 

1.68 
1.80 
L66 
1.64 
2.16 

1.76 
L62 
L48 
1.36 
1.68 

2.60 
2.76 
2.36 
L96 
1.80 

L72 
L64 
1.80 
2.00 
L70 

1.60 
L78 
1.66 
1.75 
1.66 

1.64 
1.60 
1.48 
1.50 
1.50 
2.65 

108 
137 
102 
100 
278 

124 
96 
74 
60 

108 

665 

074 
388 

186 
137 

117 
100 
137 
206 

112 

92 
122 
104 
124 
102 

100 
76 
74 
76 
76 

518 

2.65 
Z16 
1.85 
1.75 
L68 

1.68 
4.66 
8.60 
2.50 
2.46 

2.18 
S.00 
LOO 
1.96 
1.86 

L90 
1.90 
2.10 
2.16 
1.96 

1.80 
1.70 
1.65 
1.63 
1.60 

1.68 
L70 
L76 
L66 
L67 
1.60 

518 
272 
152 
124 
108 

80 

2,280 

1,300 

481 

440 

288 
206 
168 
186 
162 

168 
168 
247 
272 
186 

137 
112 
102 
98 
92 

108 
112 
124 
104 
106 
92 

L68 
2.40 
2.25 
2.20 
2.23 

2.12 
2.10 
1.95 
1.93 
2.00 

1.93 
1.83 
1.83 
2.08 
2.63 

2.38 
2.25 
2.10 
1.96 
1.80 

*"i*75" 
1.74 
1.66 

L60 
1.66 
1.45 
L54 
L45 

108 
412 
326 
298 
314 

267 
247 
186 
179 
206 

179 
148 
140 
239 
508 

402 
826 
247 
186 
137 

132 
128 
124 
122 
102 

92 
84 
70 
82 
70 

L45 
1.43 

70 
68 

2 

8 

A 

6 

6 

7 

8 

0 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

2.16 
2.28 

2.14 
2.10 
2.18 
L94 
L94 

L88 
1.74 
1.87 
1.86 
1.70 

278 
841 

267 
247 
288 

183 
183 

162 
122 
150 
156 
112 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30...... 

81 

Mean  discharge. 

208 

L61 

a  72 
841 
112 

B 

170 
1.32 

1.52 
674 
60 
B 



283 
2.27 

2.62 
2,280 
89 
B 

.WW.'.'. 


202 
1.57 

1.75 
503 
70 
B 

Second-feet  per 
square  mile 

RuiHfl  (depth  hi 
inches  on  (Mnage 
area) 

iBft.Kiimiin 

M  ■HfqjUJQ     , ,     ,         ... 

Accuracy 
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Daily  gage  heighl,  infeett  and  ditcharge,  in  second-feet,  of  SeventgmUe  River  above  ¥hmt. 
Creek  for  1910  and  191;^— Continued. 


Jane. 

July. 

Aogust. 

Septemtw. 

Day. 

iSS^t. 

Dto- 
charge. 

iSS^t. 

Die. 
charge. 

^ 

Die- 
charge. 

Ove      Di^ 

1912. 
1 

2 

3                                          .... 

4 

6 

6 

7 

8 

aso 

m 

9  ..                  .               

10 

11 

12                                                   .  . 

13 

14 

15 .               

15 

17 

18 .      .  .  . 

1.70 

188 

19 

20 

21 

22 

23 

24 

, 

25 

1.30 

156 

26 

27 

28 

1.85 

201 

20 

80 

1.00 

132 

SEVENTYMILE   BIVER  AT  THE   FALLS. 

A  gaging  station  was  established  on  Seven tymile  River,  about  one- 
fourth  mile  above  the  falls  and  about  25  miles  above  its  confluence 
with  the  Yukon,  on  June  16,  1910.  It  was  maintained  at  the  same 
point  through  1910,1911,  and  1912.  All  measurements  were  obtained 
by  wading.  Unfortimately  it  was  impossible  to  obtain  gage-height 
observations  during  the  highest  water  of  the  three  years,  August  1 
to  19,  1912.  On  August  7  the  water  was  reported  to  be  over  the  top 
of  the  gage,  which  was  graduated  to  10  feet,  and  the  marks  on  the 
banks  indicated  that  the  highest  stage  was  between  10  and  11  feet 
The  discharge  for  the  period  of  missing  gage  heights  were  estimated 
by  comparison  of  the  Seventymile  record  with  the  combined  records 
of  Flume,  Alder,  Washington,  and  Crooked  creeks.  It  is  thought  that 
considerable  rehance  may  be  placed  on  these  estimated  dischaiges. 

The  large  nm-off  of  the  Seventymile  as  compared  with  that  of 
many  other  streams  in  the  Yukon-Tanana  region  is  notable.  The 
Seventymile  heads  in  high  rugged  mountains,  which  spill  quickly  and 
in  which  the  precipitation  is  probably  somewhat  higher  than  that  of 
lower-lying  areas.  The  maximimi  discharge  during  the  time  of  the 
records  occurred  August  7,  1912,  and  is  estimated  as  above  .9,110 
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second-f^t.  It  is  reported  from  fairly  reliable  sources  that  at  one 
time  some  years  ago  the  river  reached  a  stage  about  2  feet  higher 
than  in  1912,  indicating  a  discharge  of  approximately  12,000  second- 
feet.  The  minimum  sununer  discharge  occurred  August  7  and  8, 
1911,  when  it  fell  to  110  second-feet. 


o/SeverUymUe  River  at  the  falls,  1910-191  f. 

Date. 

he^^t. 

Dis- 
chftrge. 

Date. 

he^. 

Db- 
oharge. 

June  16.. 

1910. 

Feet. 
4.07 
4.15 
3.35 
3.30 
3.70 
4.67 

3.70 
3.20 

See.-fi. 
600 
710 
336 
288 
481 
1,030 

626 
361 

1011— Continoed. 
Aug.    6 

Feet. 
2.26 
3.76 

3.55 
4.55 
4.15 
3.20 

See.'fi. 
117 

22 

11 

604 

July  23 

1012. 
June  23 

Aug.  80 

Sejrt.  2 

565 

C^::  ^::^^^[.^. 

July  24 

1,270 
882 

1911. 

^  s 

Sept   6 

370 

Juiwas.. 

July    1 

^^y  9^^  height,  in  feet,  and  diicharae,  in  $econd-feet,  of  Seventymile  River  at  thefalU 

for  1910-191^. 

[Drainage  area,  466  square  miles.    Obsenrer,  Charles  Martin.] 


June. 

July. 

August. 

September. 

Day. 

A 

Dis- 
charge. 

hei^t 

Dis- 
charge. 

Oa£e 
heSLt. 

Die- 
charge. 

hei^t 

Dis- 
charge. 

1010. 
1...  . 

3.35 
3.55 
3.13 
3.50 
3.80 

3.35 
3.70 
2.90 

322 
400 
258 
380 
520 

322 
465 
208 
210 
300 

650 

1,100 

1,350 

380 

305 

340 
262 
200 
420 
200 

262 
380 
305 
305 
200 

262 
222 
208 
250 
223 
975 

3.95 
3.85 
3.45 
3.25 
3.18 

3.00 
2.90 
7.50 
7.60 
5.15 

4.35 
3.92 
4.50 

"i'so* 

3.63 
3.60 
3.75 
4.00 
3.70 

*3.*46" 
3.20 
3.20 
3.15 

3.18 

'*3."68* 
3.40 
3.30 
3.22 

602 
548 
360 
200 
270 

225 

208 

4,860 

5,020 

1,550 

865 
586 
975 
680 
380 

434 
420 
492 
630 
465 

400 
340 
276 
275 
262 

270 
360 
456 
340 
305 
281 

3.20 
4.20 
4.55 
4.45 
4.30 

4.35 
4.30 
3.90 
3.90 
4.10 

3.90 
3.80 
3.70 
3.98 
5.20 

4.80 
4.60 
4.35 
4.06 
3.80 

'i.'is* 

3.45 
3.47 
3.50 

3.45 
3.45 
3.02 
3.00 
3.00 

275 
760 

2 ;.; " '..'..".'.'.' 

3 

1,020 
938 

4 

«... 

830 

865 

830 

6 

7 

8 

576 
575 

9 



10 

005 

U 

575 

12 '..'..■.!.!.!;;.:;'!'■;*■ 



520 

13 

465 

14 '.  ' 

3.50 
3.30 

3.40 
3.15 
3.25 
3.60 
3.25 

3.15 
3.50 
8.30 
3.30 
3.25 

3.15 
2.98 
2.90 
3.10 
2.09 
4.50 

619 

U 

1,600 

1,230 

1,060 

865 

1« ^ 

4.05 
5.70 
5.80 
4.45 
4.55 

4.10 
4.20 
4.30 
3.90 
3.56 

3.55 
3.40 
4.30 
3.80 

662 
2,250 
2,400 

938 
1,020 

605 
760 
830 
576 
400 

400 
340 
830 
520 
420 

17 

18 :...!.'!:!!!*!!;*;*;! 

19 ;::' 

662 

ao 

520 

a 

440 

22 

360 

23 !.;.*!.;!;■.!.!;;:';**!' 

360 

24 

368 

25 i.....!."!!!;'.!'.'.!;;;:*"*:' ' 

380 

2B 

360 

27 ][["['['.'". 

360 

28 

230 

29 :.;*': ;*: 

225 

30 :..:::: 

225 

ai 

if^f^  disf^hargv 

860 
1.87 

1.04 
2,400 
340 
B 

402 
0.865 

1.00 
1,350 
208 
A 



766 
1.63 

1.88 
5,020 
208 
B 

626 

8eomd.f<^t  p«r  wiuar^  mile 

1.35 

^xm-ott  (depth  in  faiches  oo  drainage 
area) 

1.51 

^^xlmuin.,,.      

1,600 

Minimum 

225 

Aocuracy... 

A 

_____^ 
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Daily  gage  height  j  in  feet  y  ctnd  diaeharge,  in  ieeond-feet,  of  Seventymile  River  at  the  folk 
far  i9iO-i9if— Continued. 


June. 

luly. 

Angost. 

September. 

Dftto. 

Oace 
height. 

D!»- 
cfaarge. 

l^t. 

Dis- 
charge. 

^t. 

Dis- 
charge. 

b!^. 

Dii- 

1911. 

3.18 
2.96 
3.10 
3.50 
3.25 

4.85 
4.12 
3.55 
3.10 
2.80 

2.62 
2.60 
2.42 
2.90 
2.90 

2.65 
2.50 
2.40 
2.32 
2.30 

2.40 
8.40 
3.00 
2.65 
2.86 

2.86 
3.40 
8.38 
3.30 
2.88 
2.72 

354 

304" 
340 
500 
390 

1,650 
906 

625 
340 
250 

196 
170 
154 
280 
280 

180 
170 
160 
134 
130 

160 
450 
310 
180 

265 

265 
450 
442 
370 
254 
236 

2.60 
2.48 
2.40 
2.38 
2.33 

2.25 
2.20 
2.20 
2.32 
2.40 

3.35 
3.22 
2.90 
2.90 
3.66 

4.40 
3.80 
3.95 
3.72 
3.45 

3.12 
2.98 
2.88 
2.75 
Z62 

2.52 
2.55 
2.62 
2.60 
2.50 
2.60 

190 
166 
ISO 
146 
134 

120 
110 
110 
U4 
150 

430 
378 
280 
280 
580 

1,130 
670 
776 
622 
475 

346 
304 
274 
235 
196 

174 
180 
196 
190 
170 
190 

2.70 
2.68 
2.60 
2.50 
2.48 

2.43 
2.38 
2.32 
2.30 
2.38 

3.00 
3.38 
3,28 
3.10 
3.03 

2.92 
2.83 
2.75 
2.60 

2.50 

"'xso' 

m 

2 

04 

3 

Hi 

4 

I7D 

5 

M 

6 

m 

7 '        

It 

8 ■ 

m 

9 

130 

10: • 

i« 

u 1 

a» 

12 :. 

411 

13 1 

KB 

14 1              : 

UD 

15 

m 

16 

1 

» 

17 

» 

18 

1 

ss 

19 

m 

20 

4.16 

4.30 
4.08 
4.10 
4.08 
3.90 

3.96 
3.70 
3.52 
3.38 
3.30 

930 

1,060 
874 
890 
874 
740 

775 
610 
510 
442 
410 

uo 

21 

m 

22 

m 

23 

17B 

24 

170 

25 

170 

26 

27 

28 

39 

30 

31 

.. 

Mean  discharge 

737 
L58 

a64 
1,050 
410 
A 

344 

0.739 

0.86 
1,550 
130 
A 

306 
0.659 

0.76 
1,130 
110 
A 

ja 

Seoond-feet  per  square  mile 

o.m 

Run-off  (depth  in  inches  on  drahiage 
area) 

afl 

UAximnm.,. 

40 

IK 

Accuracy 

A 
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DaUy  gage  height,  in  feet,  and  diteharge,  in  eecond-fiet,  of  SeverUymile  River  at  thefalU 
for  79/0-19/f— Continued. 


May.    • 

Jane. 

July. 

August. 

September. 

October. 

Day. 

he^. 

Dfe- 
charge. 

Oage 

Dis- 
charge. 

he^. 

Dis- 
charge. 

heS^t. 

Dis- 
charge. 

h^t. 

Dis- 
charge. 

he^. 

Dis- 
charge. 

1913. 
1 

3.50 
3.60 
3.60 
3.05 
3.70 

2.50 
2.40 
2.60 
3.25 
3.65 

3.50 
5.00 
4.65 
4.90 
4.50 

4.50 
3.85 
3.60 
3.50 
3.40 

3.36 
3.80 
3.40 
3.35 
3.40 

3,70 
3.70 
3.15 
2.80 
2.70 

528 
584 
584 
318 
314 

168 
148 
190 
399 
612 

528 
1,670 
1,300 
1,560 
1,170 

1,170 
727 
584 
528 
474 

448 
608 
474 
448 
474 

640 
640 
356 
240 
214 

2.70 
2.75 
3.60 
3.25 
2.90 

2.65 
2.50 
2.50 
2.40 
2.40 

3.70 
3.30 
3.00 
3.85 
3.10 

3.76 
3.60 
3.75 
3.80 
3.70 

6.35 
5.36 
4.60 
4.65 
4.30 

3.95 
4.00 
3.65 
3.40 
3.30 
3.40 

314 
337 
584 

399 
368 

303 
168 
168 
148 
148 

314 
376 
300 
354 
336 

337 
190 
337 
340 
214 

3,400 
2,100 
1,350 
1,300 
1,030 

786 
816 
612 
474 
422 
474 

"i'TO" 

3.50 
3.40 
3.40 
3.80 
3.80 

3.50 
3.40 
3.40 
3.30 
3.30 
3.20 

642 
737 
622 
473 
392 

486 
8,150 
2,960 
1,«0 
1,440 

4,170 

2,780 

1,450 

012 

635 

629 
541 
527 
777 
640 

528 
474 
474 
098 
098 

528 
474 
474 
422 
376 
376 

3.20 
8.20 
3.20 
3.30 
8.30 

3.30 
3.30 
3.30 
3.10 
3.10 

3.10 
3.10 
3.10 
3.00 
3.00 

3.00 
3.00 
3.10 
3.10 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

376 
376 
376 
376 
376 

376 
376 
376 
336 
336 

336 
336 
336 
300 
300 

300 
300 
336 
336 
300 

300 
300 
300 
300 
300 

300 
300 
300 
300 
300 

8.00 
3.00 
3.10 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 

300 

2 

300 

3 

3.10 
3.10 
3.00 

2.90 
2.85 
2.85 
3.10 
3.06 

2.96 
3.00 
3.U 
3.40 
3.10 

3.10 
3.25 
3.16 
3.05 
8.00 

3.10 
3.30 
3.40 
3.65 
2.90 

3.00 
3.10 
3.30 
4.90 
4.60 
4.00 

336 
336 
300 

368 
254 
354 
336 
318 

284 

300 
356 
474 
336 

336 
309 

356 
318 
300 

336 
422 
474 
556 

368 

300 
336 
423 
1,660 
1,350 
816 

330 

4 

300 

5 

300 

6 

300 

7 

300 

8 

300 

9 

300 

10 

300 

11 

300 

12 

300 

13 

300 

14 

300 

15 

300 

16 

300 

17 

300 

18 

300 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

ao 

31 



ICeandis- 
eharse. . 

435 
a935 

1.01 
1,560 

a" 

603 
1.30 

1.45 
1,670 
148 
A 



573 
1.23 

1.42 
3,400 
148 
B 

1,180 
2.54 

2.93 
8,150 
376 
B 



329 
0.708 

0.79 
376 
300 
A 

303 

SeoQDd-feetper 

0.650 

RmiH^  (depth 
in  inches  on 
drainage  area) 

Uiurlmxim  , , , 

0.44 
336 

liif|i||||]fll , , 

300 

Accuracy 

A 

FLUME   CREEK   ONE-FOURTH   MILE   ABOVE   MOUTH. 

A  station  was  maintained  on  Flume  Creek  about  one-fourth  mile 
above  its  confluence  with  Seven  tymile  River  during  three  seasons. 
In  1910  gage-height  observations  were  continuous  over  most  of  the 
season,  but  in  1911  and  1912  the  records  are  very  incomplete.  The 
ratings  are  fairly  well  defined  and  the  discharges  are  believed  to  be 
reasonably  accurate.  During  1910  a  mining  ditch  diverted  water 
around  this  station.  Three  miscellaneous  measurements  were  made 
in  this  ditch,  the  results  of  which  are  given  elsewhere.  They  indicate 
that  the  true  daily  discharge  of  Flxmie  Creek  is  about  2.5  second-feet 
greater  than  the  amounts  given  in  the  tables. 
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138      SURFACE  WATER  SUPPLY  OF  YUKON-TANANA  REGION,  ALASKA. 
DMtarge  measurements  of  Flume  Creek  one-fourth  mUe  above  motUk,  1910-191 1. 


Date. 


Oace 
ba^t. 


Di9- 
diarge. 


Date. 


0^ 

Dii- 

^e^ 

dmse. 

FeeL 
1.95 

^^, 

1.35 

I.4S 

l.«2 

Vkh 

1.85 

S.8 

3.60 

•  IN 

3.80 

174 

l.» 

in 

June  19. 

ao. 

Jnly  20. 

a. 

8«pt.    4. 


1910. 


FeeL 
2.45 
2.50 
3.00 
3.01 
2.18 
2.23 


77.0 
31.2 
24.4 
01.0 
M.2 


,  June  23. 
I  Aug.    8.. 


1911. 


Ifey  96. 

Jane  25. 

July  21. 

23. 

Sept.   8. 


1913. 


a  MeMarement  made  by  means  of  floats. 

Daily  gage  height^  in  feety  and  disehargef  in  seocmd-feetj  of  Flume  Creek  one-fourtk  mtZe 

above  mouth  for  1910-1912. 

[Drainage  area,  36.7  square  miles.    Obserrers:  E.  A.  Robertson,  1910-11;  E.  D.  Ifatihwi,  1913.] 


June. 

July. 

Augnat. 

Septombtf. 

D*y. 

1mU& 

Dia- 
charge. 

1mU& 

Dis- 
charge. 

mS^ 

Dis- 
chargeL 

beiSlt. 

Dis. 
ehsiSB. 

1910. 
u 

1.95 
1.96 
1.90 
1.87 
2.13 

2.02 
1.94 
1.84 
1.86 
1.78 

1.79 
2.86 
1.98 
1.82 
1.91 

2.18 
2.04 
2.28 
2.34 
2.12 

2.01 
2.02 
1.94 
1.89 
1.88 

1.85 
1.82 
1.79 
1.85 
1.90 
2.80 

20 

23 

17.0 

15.6 

35 

96 

19.8 

14.2 

15.1 

11.7 

12.0 
110 
23 
13.2 
17.7 

39 
27 
49 
55 

34 

25 

26 

19.8 

16.5 

16.1 

14.6 
13.2 
12.0 
14.6 
17.0 
113 

2.66 
2.28 
2.10 
2.01 
1.96 

1.80 
1.84 
3.60 
3.48 
2.80 

2.39 
2.31 
2.18 
2.12 
2.12 

2.15 
2.12 
3.12 
2.18 
3.10 

3.00 
1.90 
1.88 
1.84 
L83 

1.85 
L88 
L86 
1.86 
1.96 
1.93 

86 
40 
33 
36 
31 

10.5 
14.2 

191 

178 

103 

00 
63 
39 
34 
34 

30 
34 
34 
39 
33 

94 

17.0 

16.1 

14.3 

13.3 

14.6 

16.1 

14.6 

14.6 

21 

18.4 

L92 
2.16 
2.42 
2.40 
2.38 

2.32 
2.20 
2.14 
2.10 
2.18 

2.18 
2.06 
2.04 
2.13 
3.73 

3.60 
3.44 
3.33 
2.22 
2.15 

***i.*98' 
1.96 

l.«6 
1.95 

114 

2 

37 

3 ' 

61 

4 

a 

5 

B 

6 

5S 

7 

41 

8 

i 

» 

9 

3> 

10 

M 

11 

M 

12 

» 

13 

37 

14 

14 

15 •. 

94 

16 : 

81 

17 

€B 

18 

a 

19 

2.46 
2.64 

2.44 

2.48 
2.47 
2.25 
2.00 

2.10 
2.02 
2.30 
2.17 
2.02 

67 
85 

65 
69 
68 
46 
24 

32 
26 
51 
38 
26 

4S 

20 

85 

21 

33 

22 

80 

23 

37 

24 

21 

26 

21 

26 

31 

27 

20 

28 

29 

20 

31 

ifAan  dlvhftrg* ^ . 

49.8 
1.36 

0.61 
85 
24 

A 

27.9 
0.760 

0.88 
113 
11.7 
A 



41.7 
1.14 

1.31 
191 
13.3 
A 

41.  S 

Seoond-feet  per  square  mile 

l.U 

Run-oft  (depth  in  inches  on^rainage 
area) 

L13 

Maximum .  , 

9« 

Minimum 

114 

Acooraoy 

A 
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Daily  gage  height^  infeeij  and  discharae,  in  $econd-feet,  of  Flume  Creek  one-fourth  mile 
above  mouth  for  1910-1912 — Continued. 


June. 

AugOBt. 

Jane. 

August. 

D^. 

beiS^t 

Dis- 
charge. 

beiS^t 

Dis- 
charge. 

Day. 

heiS^t 

Dis- 
charge. 

Oace 
hei^it 

Dfe- 
chargew 

1911. 
1 

2 
2 
3 
3 

1911— Coo. 
6 

3 

7 

3 

8 

4 

9 

5 

0 

1.75 

1.72 
1.71 
1.70 
1.61 
1.52 

1.46 
1.50 

25 

t.    ,            

1 

24 

7 , 

2 

23 

8.    .                    

1.35 

9.4 

3 

1.95 

52 

23 

9 

4 

19 

10 

5 

16 

u.             

6 

13 

12 

7 

16 

13                   

8 

14 ■ 

9 

15 

0 

1 

May. 

June. 

July. 

August 

September. 

I>i0r. 

he^t 

Dis- 
charge. 

he^t 

Dis- 
charge. 

^u 

Dis- 
charge. 

he^t. 

DIs. 
charge. 

hei^t. 

Dis- 
charge. 

1912. 
1..              

2.10 
2.15 
2.00 
1.90 
1.80 

1.90 
4.35 
3.15 

48 
53 
40 
33 
27 

33 
735 
280 
190 

98 

379 
264 
120 
68 
40 

44 

40 
36 
48 
40 

33 
33 
30 
40 
40 

40 
33 
33 
30 
30 
30 

"i.w 

30 

2 

30 

3                    

30 

4 

38 

5 

38 

0 

38 

7...    .                

33 

8 

38 

9.                        ... 

10 

2.50 

3.45 
3.10 
2.60 
2.30 
2.00 

2.05 
2.00 
1.95 
2.10 
2.00 

1.90 
1.90 
1.85 
2.00 
2.00 

2.00 
1.90 
1.90 
1.85 
1.85 

U 

12 

13 

:::::::::::::::: 

14 

15 

16 

17 

18 

19 

20 

21 ..  . 

3.50 
2.80 
2.70 
2.65 
2.30 

2.10 
1.95 
1.85 
1.85 
1.90 
2.00 

396 
174 
146 
133 
68 

48 
36 
30 
30 
33 
40 

22 

s ..  . 

24 

25 

1.85 

30 

26 

1.60 

19 

27 

28 

29 

* 

ao.... 



31 

Metndiscfaarge. 

103 
2.80 

1.14 
396 
30 
B 

96.4 
2.63 

3.03 
735 
80 
B 

31.9 

Second-feet-  per 
tqnaremile 

0.869 

RoiHtff  (depth  in 
tnches  on  drainage 
ana) 

0.28 

i^M^.:: 

33 

Mfctamm..       . 

30 

AocQiacy 

B 
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ALDEB  CREEK  AT  CLAIM   "NO.   7   ABOVE." 

This  station  is  located  at  claim  "No.  7  above,"  on  Alder  Creek, 
about  H  miles  from  its  mouth.  A  gage  was  installed  June  20,  1910, 
and  records  were  obtained  for  three  seasons.  The  records  are  con- 
tinuous and  accurate  and  should  be  of  value  for  sho¥rmg  tiie  stream- 
flow  charact^istics  of  this  region.  The  maximum  discharge  at  diis 
station  was  162  second-feet,  on  August  7,  1912;  the  minimum  was 
2.5  second-feet,  on  May  10,  1912,  but  perhaps  it  was  too  early  in  the 
season  to  represent  normal  summer  conditions.  A  discharge  of  3.8 
second-feet  occurred  on  July  8,  9,  and  19,  1912. 

Discharge  measuremenU  of  Alder  Creek  at  daim  *^No.  7  ahove,*^  1910-1912, 


Date. 

hSSt. 

Dis- 
diarge. 

D»t«. 

he^ 

Dfa. 
chsgi. 

JXSSMb  30   . 

1010. 

Fed. 
2.73 
3.00 
3.07 
3.41 
3.00 
3.88 

XA\ 
3.85 
XOO 

14.6 
10.3 
0.4 
30 
31 

ia7 

8.07 
6.50 

,                       1013. 
MUT  77. 

Fed. 
3.34 
3.55 
3.05 

3.81 
3.31 

^f) 

21 

June  34 

111 

Jnlv  10  

July  32 

SLi 

joiy  g-;---  ;;;;;;;;;;; 

»::::::::::::::::::: 

30 

Sept.   6  

S0pt   7 

«.« 

JnTW  23  . 

1011. 

24 

Aug.    7 
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Daibf  gage  height,  infeei^  and  diBeharge^  in  second-feet,  of  Alder  Creek  at  claim  "JVb.  7 

above'*  for  2910-191i, 

(Dnlnage  area,  11.8  square  miles.    Otoenrer,  James  Murphy.] 


June. 

July. 

Augnrt. 

October. 

Day. 

Oace 
hel^t 

Dis- 
charge. 

Gage 
hel^t. 

Dis- 
Charge. 

iMil^t. 

Dis- 
dbarge. 

heii^t. 

Dis- 
charge. 

heiiS^t. 

Dis. 
charge. 

WIO. 
1 

• 

2.42 
2.42 
2.40 
2.58 
2.52 

X45 
2.42 
2.40 
2.40 
2.88 

X42 
X42 
2.42 
2.40 
2.40 

2.40 
2.38 
2.50 
2.52 
2.42 

2.48 
2.45 
2.42 
2.42 
2.42 

2.42 
2.88 
2.40 
2.35 
2.38 
2.90 

9.8 
9.8 
9.2 
15.2 
12.9 

ia6 

9.8 
9.2 
9.2 
8.8 

9.8 
9.8 
9.8 
9.2 
9.2 

9.2 
8.8 
12.1 
12.9 
9.8 

11.5 
10.6 
9.8 
9.8 
9.8 

9.8 
8.8 
0.2 
8.2 
8.8 
32 

2.58 
2.48 
2.45 
2.40 
2.40 

2.35 
2.85 
3.10 
8.45 
3.25 

2.02 
2.05 
X62 
X45 
2.45 

2.45 
2.45 
2.45 
2.42 
2.40 

2.40 
2.40 
2.38 
2.85 
2.85 

2.85 
2.35 
2.42 
2.40 
2.40 
2.35 

15.2 
11.5 
10.6 
9.2 
9.2 

8.2 
8.2 

45 

70 

50 

S3 

18.5 

12.9 

10.6 

10.6 

ia6 

10.6 
10.6 
9.8 
9.2 

9.2 
9.2 
8.8 
8.2 
8.2 

8.2 
8.2 
9.8 
9.2 
9.2 
8.2 

2.35 
2.55 
2.77 
2.78 
2.88 

2.85 
2.65 
2.58 
2.48 
2.62 

2.52 
2.50 
2.48 
X55 
3.25 

3.06 
2.82 
2.68 
2.52 
2.40 

2.45 
2.35 
2.30 
2.30 

"iso* 

"2.4b' 

8.2 
14 
24 
25 
31 

29 

18.5 

15.2 

11.5 

17.0 

12.9 
12.1 
11.5 
14.0 
50 

42 
27 
20 
12.9 
9.2 

10.6 
8.2 
7.3 
7.3 
7.3 

7.3 
7.3 
7.9 
8.5 
9.2 

2.32 
2.28 
2.32 
2.30 
2.25 

7  7 

2 

7.1 

8 

7  7 

4 

7.3 

5 

6.7 

e 

7 

8 

1 

9 

t 

10 

11 

12 ' 1 

u..                     .          i 

M..                             J               1 

i5..:::::::::::::::::i::::::::i:::::::: 

16 1 1 

17..::::::::::::::::::::::::::::::::: 

18 

19 

t- 

20 

2.76 

2.52 
2.65 
2.52 
2.48 
2.48 

2.45 
2.45 
2.50 
2.42 
2.40 

24 

12.9 
14.0 
12.0 
11.5 
11.5 

10.0 
10.6 
12.1 
9.8 
9.2 

21 

22 

23 

24 

25 

26 

27 

28 

29 

» 

31 

Mean  discharge. 

12.6 
1.07 

0.44 
24 
9.2 
B 

10.8 
0.915 

1.06 
32 
8.2 
B 

15.4 
1.31 

1.51 
70 
8.2 
B 

16.4 
1.39 

1.55 
56 
7.3 
B 



7  3 

SeooDd-feet  per 
square  mBe 

0.610 

BaiH>fl  (depth  In 
inches  on  drainage 
area) 

0.12 

Ifaxtmnm 

7.7 

K II]  iiii  mil 

6.7 

Accuracy 

B 
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y  end  diwdiarge,  in  9eamd-ftA,  of  Aide 
above  "for  i9i(^i9i^— Continued. 


DaUif  gage  keigkt,  m  feeiy  end  diwdiarge,  in  9eeond-/eety  of  Alder  Creek  at  daim  *^No.  7 


Ma 

charge., 

June. 

Jnly. 

Aognst. 

September. 

Oi^ober. 

DV. 

hSS^t- 

h^t. 

Db- 

h!^t. 

charge. 

h^^. 

Dis- 
charge. 

be^t 

Db- 
diarge. 

A 

Dfe- 

chaige. 

mi. 
1 

2.75 
X85 
3.05 
3.12 
3.10 

3.00 
X85 
X75 
X70 
X58 

X55 
X65 
X68 
X6S 
X75 

2.75 
X70 
X65 
X75 
2.58 

X50 
X42 
X50 
X42 
2.40 

2.38 
2.32 
X30 
X28 
X2a 

24 
29 
44 
46 
45 

38 
29 
24 
21 
15.2 

14.1 

18.5 

20 

20 

24 

21 
18.5 
24 
15.2 

12.1 
10.4 
12.1 
10.4 
10 

9.7 
8.6 
8.3 
8.1 
7.3 

X18 
X20 
X20 
X30 
3.20 

X48 
X35 
2.30 
X22 
X18 

X30 
X30 
X2S 
X50 
X50 

X06 
X30 
X2S 
X30 
XOO 

2.35 
2.22 
2.10 
X08 
2.06 

X28 
X42 
X48 
X40 
X25 
X18 

6.9 
7.1 
7.1 
8.3 
52 

U.7 
9.2 
8.3 
7.3 
6.1 

8.3 
8.3 
7.7 
1X1 
1X1 

5.9 
8.3 
7.7 
8w3 
5.5 

9.2 
7.3 
6.3 
6.1 
5.9 

8.1 
10.4 
1L7 
10 
7.7 
6.9 

XOB 
X02 
X06 
X06 
XOO 

XOO 
XOO 
L96 
XOO 
X15 

X2S 
X12 
X20 
X55 
X50 

X52 
X55 
X38 
X40 
X35 

X30 
X20 
X15 
X30 
X30 

X50 
XOO 
XOO 
X25 
XOO 
X30 

6.1 
5.7 
6.1 
5.9 
5.5 

5.5 
5.5 
5.1 
5.5 
6.7 

7.7 
6.5 
7.1 
14.1 
1X1 

1X9 
14.1 

9.6 
10 

9.2 

8.3 
7.1 
6.7 
8.3 
8.3 

1X1 
5.5 
5.5 
7.7 
5.5 
8.3 

X30 
X50 
X25 
XOO 
X25 

1.96 
L96 
1.90 
1.96 
X06 

X2S 
X32 
X30 
X25 
X20 

X20 
X20 
X15 
X22 
X20 

X15 
X05 
X15 
X18 
XIO 

X12 
XIO 
2.12 
XIO 
X06 

8.3 
1X1 
7.7 
5.5 
7.7 

5.3 
5.1 
4.7 
5.1 
5.9 

7.7 
&6 
8w3 
7.7 
7.1 

7.1 
7.1 
6.7 
7.3 
7.1 

6.7 
5.9 
6.7 
6.9 
6.3 

6.5 
6.3 
6.5 
6.3 
5.9 

X06 
XOO 
XOO 
XOO 
XOO 

LflS 
1.95 
L86 

5.9 

a. 

U 

3 ' 

li 

4 

iS 

5 

i.i 

e 

7 

« 

0 

2.30 
X50 
2.S2 
2.45 
2.40 

X3S 

2.25 
2.30 
2-45 
2.45 

^40 
X42 

xeo 

2.68 

2.52 
X40 
2.38 
X30 
X5S 

2.92 

2.88 
2.62 
X52 
2.95 
S.20 

8.3 
12.1 
12.9 
11.1 
IOlO 

0.2 
7.7 
8w3 
ILl 
U.1 

10 

10 
16 

12.9 

lao 

9.7 
8.3 
15.2 

33 

21 

17 

12.9 

35 

52 

il 

i3 

10 

u  

12 

1 

13 

14 

i 

15 

1 

16 

I 

17 

18 

19 

! 

20 

21 

22 

23 

24 

25 

20 

27 

' 

28 

29 

30    

31 

Mean  dis- 
charge. . 

15.7  ' 

1.33  1 

1 

1.28   

52    

7.7    

«      1 

20.4 
1.73 

1.03 
46 
7.3 
B 

9l61 
a  814 

a94 
52 
5.5 
B 

7.88 
a668 

a77 
14.1 
5.1 
B 

6.87 
a582 

0.65 
IXl 
4.7 
B 





51) 

Second-feetper 
square  mile. . 

A4« 

Rnn-ofT  (depth 
in  inches  on 
draina^area) 

....... 

an 

Ufnftimfn      , 

4.S 

B 
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Daily  gage  height,  in  feet,  and  dMiarge,  in  tecond-feei,  of  Alder  Creek  at  claim  ''No,  7 
above'*  for  29 10-19 li— Continued. 


May. 

Jane. 

July. 

August. 

Septe 

mber. 

Dis- 
charge. 

October. 

Day. 

b^t 

DIs- 
charge. 

bei^t 

Dto- 
efaarge. 

helSE^ 

Db- 
ohnrge. 

hei^t 

DIs- 
charge. 

heigS. 

Gage 
heiimt 

Dis- 
charge. 

1912. 
1 

2.50 
2.62 
2.52 
2.32 
2.22 

2.18 
2.12 
2.40 
2.60 
2.60 

2.70 
3.36 
2.05 
2.82 
2.80 

2.68 
2.52 
2.42 
2.38 
2.32 

2.28 
2.32 
2.45 
2.52 
2.52 

2.58 
2.55 
2.40 
2.28 
2.22 

12 

17 

13 
7.9 
5.9 

5.2 
4.1 
9.5 

16 

16 

22 
82 
42 
32 
30 

21 

13 

10 
9.1 
7.9 

7.1 
7.9 

11 

13 

13 

15 

14 
9.5 
7.1 
5.9 

2.20 
2.28 
2.40 
2.35 
2.28 

X20 
2.12 
2.10 
2.10 
2.50 

2.50 
2.40 
2.30 
2.28 
2.20 

2.18 
2.18 
2.15 
2.10 
2.15 

3.75 
3.30 
2.90 
2.96 
2.72 

X60 
2.48 
2.40 
2.38 
2.36 
2.60 

5.5 
7.1 
9.5 
8.5 
7.1 

5.5 
4.1 
3.8 
8.8 
12 

12 
9.5 
7.5 
7.1 
5.5 

5.2 
5.2 
4.6 

3.8 
4.6 

130 
76 
38 
42 
24 

16 

12 
9.5 
9.1 
8.5 

16 

2.75 
2.75 
2.60 
2.50 
2.40 

2.48 
4.00 
3.10 
2.75 
2.58 

3.20 
8.00 
2.72 
2.58 
2.50 

2.48 
2.42 
2.40 
2.38 
2.32 

2.30 
2.25 
2.25 
2.42 

26 
26 
16 
12 
9.5 

12 
162 
76 
42 

28 

88 
66 
40 
28 
22 

21 
17 
16 
15 
13 

12 
11 
11 
17 
16 

14 
12 
12 
10 
10 
10 

2.18 
2.25 
2.30 
2.30 
2.30 

2.25 
2.20 

'i*26* 

2.20 
2.30 
2.28 
2.20 
2.20 

2.20 
2.20 
2.30 
2.20 
2.15 

2.18 
2.20 
2.20 
2.10 
2.05 

2.10 
2.15 
2.10 
2.08 
2.10 

9.3 
11 
12 
12 
12 

11 
9.8 
10 
10 
11 

9.8 
12 
12 

9.8 

9.8 

9.8 
9.8 
9.8 
9.8 
8.6 

U3 
9.8 
9.8 
7.3 
6.3 

7.3 
8.6 
7.3 
6.9 
7.3 

2.10 
2.15 
2.20 
2.10 
2.15 

2.10 
2.10 
2.10 
2.08 
2.06 

2.00 
2.05 
2.05 
2.02 

7.3 

2 

8.6 

3 

9.8 

4 

7.3 

6 

8.6 

6 

7.3 

7 

7.3 

8 

7.3 

9 

2.50 
2.00 

2.06 
2.10 
2.18 
2.25 
2.18 

2.30 
2.25 
2.32 
2.18 
2.20 

2.25 
2.30 
2.38 
2.22 
2.22 

2.20 
2.28 
2.40 
3.00 
2.82 
2.56 

12 
2.5 

3.2 
3.8 
5.2 
6.5 
5.2 

7.5 
6.5 
7.9 
5.2 
5.5 

6.5 
7.5 
0.1 
5.9 
5.9 

5.5 
7.1 
9.5 

47 

32 

14 

6.9 

10 

6.3 

11 

5  3 

12 

6.3 

13 

6  3 

14 

5.7 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

25 

27 

28 

29 

30 

■  1 

31 

,'.y,v.'C'y.., 

Mean  dis- 

charge. . 

Second-feet  jMT 

square  mfle.. 

Run-off  (depth 

in  inches  on 

diatoagearea) 

■^Tminin 

9.61 
a  814 

a70 
47 
2.5 
B 

16.0 
1,36 

1.52 
82 
4.1 
B 

!!!!!!! 

16.5 
1.40 

1.61 
130 
3.8 
B 

24.9 
2.11 

2.43 
162 
9.5 
B 

9.64 
0.816 

a  91 
12 
6.3 
B 

7.16 
a607 

a32 

9.8 

^^^nnuni 

5.3 

Aoraracy 

B 

BARNEY  CBEEK  ABOVE  DITCH  INTAKE. 

A  station  was  established  on  the  right  fork  of  Barney  Creek,  above 
the  ditch  intake  and  about  2  miles  from  the  mouth,  on  June  18, 1910. 
During  the  season  suflBcient  gage  readiogs  were  obtained  to  make 
estimates  of  the  daily  dischai^e. 

Ditcharge  measuTemtnU  of  Barney  Creek  above  ditch  intake,  1910-11. 


Date.- 

h^S^t. 

Dis- 
charge. 

Date. 

Oase 
height 

Dis- 
charge. 

Jm»  lA 

1010. 

Feei. 
1.94 
1.72 
1.71 
1.70 
1.72 

atc-ft. 

160 
.69 
.72 
.89 

1.10 

1910— Conthiued. 
Sept.   2 

FeH. 
1.83 
1.86 

1.20 

Sec.-ft. 
120 

21      

6 

2.60 

July  23 

1911. 
Aug.    9 

Aug.  31 

8^  1  :::::.;:::;;:::;:::: 

a.  45 

•  Estimated. 
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144      SURFACE  WATEB  SUPPLY  OF  YUKON-TANANA  REGION,  ALASKA. 

Daily  gage  height,  in  feet^  and  discharge^  in  second-feety  of  Barney  Creek  above  ditA 

intake/or  1910. 

[Obseryer,  John  WflUams.] 


Jona. 

July. 

August. 

Sei>tHnbir. 

Day. 

he^t. 

Dls- 
charge. 

M^L 

Dia- 
charge. 

M^t 

Dia. 
charge. 

Oace  1  DU. 

1 

1 

1.70 

a6 

2!8 

1.2 
1.0 

*"i."66* 
"i'66* 

2.40 
2.10 

1.90 
1.80 
1.80 

1.70 

"i.so* 
***i.*76' 

"i.TO* 

a8 
.7 
.6 
.6 
.4 

.4 

1.0 

3.6 

13.4 

11.7 

8.7 
1.8 
1.8 
1.6 
1.2 

.9 
1.2 
1.5 
1.8 
1.5 

1.2 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 
.9 

1.72,'      U 

2 

.        il 

3 

2.00        7.1 

4 

1.70 
1.96 

1.80 

'      V 

5 

6.3 

6 

5.7 

7 

,      U 

8 

1      4.7 

9 

1.70 

1      4.2 

10 

1.90  1      17 

11 

1.70 

1 

12 

13 

14 

16 



16 

17 

1.70 

*  "i.TO* 
1.66 

1.70 

"i.TO* 

1.70 

**i.*76" 

18 

1.96 

2.8 

2.0 

.9 

.9 
.6 
.5 
.4 

.4 

.5 
.6 
1.2 
1.2 
1.2 

19 

20 

1.76 

1.76 
1.70 

21 

22 

23 

24 

1.66 

25 

26 

27 

1.70 
1.80 
1.80 
1.80 

28 

29 

30 

31     

Mean  discharge 

1.02 
C 

0.745 
C 

1.94 
C 

4.87 

Accuracy 

C 

1 

BARNEY   CREEK   DITCH    BELOW  THE    FORKS. 

On  August  11,  1911,  a  gage  was  installed  on  Barney  Creek  ditch 
below  the  forks.  Ditches  divert  from  both  forks  of  Barney  Creek 
and  unite  a  short  distance  below  their  intakes  in  a  single  ditch  which 
at  ordinary  stages  carries  all  the  water  Barney  Creek  can  supply- 
Gage-height  records  were  obtained  during  1912.  The  daily  db- 
charges  represent  the  total  flow  of  both  forks  for  the  greater  part  of 
the  summer. 


Discharge  measwremerUs  of  Barney  Creek  ditch  below  the  forks. 

1911-lt. 

Date. 

he^t. 

Dis- 
charge. 

Data. 

he^t 

Dis- 
ch«». 

Aug  11 

1911. 

Feet. 
2.05 

1.61 

8ecMt 
a.  46 

.20 

1912— Continued. 
May  29 

Feet. 
2.00 
1.75 
2.00 
1.80 

n«. 

1912. 

29 

L» 

June  26 

Iff 

Mav   26. 

Sept.   6 

LS6 
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Daily  gage  height^  in  feet,  anddischarpe,  in  aecond-feei,  of  Barney  Creek  dUch  below 

the  forh  for  191i. 

(Obserrer,  A.  H.  Turabull.] 


May. 

June. 

July. 

AugU5t. 

September. 

Day. 

hel^t. 

Dis- 
charge. 

^t. 

Dis- 
diarge. 

bd^t. 

Dl». 
charge. 

Gace 
heii^t. 

Dis- 
charge. 

iSgSt. 
1.80 

Dis. 
charge. 

1 

2.20 
2.20 
2.16 
2.00 
2.00 

2.10 
2.10 
2.00 
2.00 
1.90 

1.90 
1.80 
1.80 
1.80 
1.70 

1.62 
1.60 
1.06 
2.00 
2.00 

2.10 
2.12 
1.61 
1.60 
1.63 

1.80 
2.20 
2.10 
1.90 
1.60 

6.1 
6.1 
4.7 
3.1 
8.1 

4.1 
4.1 
3.1 
8.1 
2.2 

2.2 
1.4 
1.4 
1.4 
.7 

.4 

.3 

.6 

3.1 

3.1 

4.1 

4.3 

.3 

.3 

.4 

1.4 
6.1 
4.1 
2.2 
.3 

1.60 
1.60 
1.60 
1.61 
1.62 

1.60 
L66 
1.60 
1.66 
1.70 

1.80 
1.90 
1.90 
1.87 
1.81 

1.80 
1.76 
1.71 
1.67 
1.70 

2.36 
2.30 
2.26 
2.20 
2.01 

2.00 
2.00 
1.00 
1.85 
1.80 
1.72 

0.3 
.3 
.3 
.3 
.4 

.3 
.2 
.3 
.6 
.7 

1.4 
2.2 
2.2 
2.0 
1.6 

1.4 
1.0 
.8 
.6 
.7 

6.7 
6.1 
6.6 
6.1 
3.2 

3.1 
3.1 
2.2 
1.8 
1.4 
.8 

1.70 
1.69 
1.68 
1.66 
1.61 

2.00 
2.45 
2.31 
2.30 
2.20 

2.10 
2.01 
2.00 
2.00 
1.98 

1.90 
L90 
1.95 
2.00 
2.10 

2.00 
2.00 
2.00 
1.95 
1.93 

1.92 
1.90 
1.86 
1.83 
1.82 
1.80 

0.7 
.7 
.6 
.6 
.3 

3.1 
7.9 
6.2 
6.1 
6.1 

4.1 
3.2 
8.1 
8.1 
2.9 

2.2 
2.2 

2 

3 

4 

5 

6 

1.4 

7 

8 

9 



10 

11 

12 



13 

1 

14 

1 

15 

16 

; 

17 

1 

1 

18 

'.".y.'.y '.".'/.'. 

2.6 
8.1 
4.1 

8.1 
3.1 
3.1 
2.6 
2.5 

2.4 
2.2 
1.8 
1.6 
1.6 
1.4 

19 

1 

20 

1 

21 

1 

22 

23 

24 

25 

1.61 

1.60 
1.59 
1.60 
1.80 
2.20 
2.16 

0.3 

.3 
.3 
.3 
1.4 
6.1 
4.6 

26 

27 

28 

j 

29 

1 

30 

":";**i 

31 

1 



Mean  discharge. 

1.76 
B 

2.49 
B 

1.82 
B 

2.81 
B 

'          1.4 

'       B 

80NICKS0N   CBEEK   ABOVE   DITCH   INTAKE. 

A  station  was  established  on  Sonickson  Creek  above  the  ditch 
intake,  about  a  mile  from  its  mouth,  on  June  16,  1910.     In  June, 

1911,  the  gage  was  relocated  at  a  point  at  which  it  remained  through 

1912.  Gage-height  observations  were  occasionally  obtained  for  the 
three  seasons.  In  1910  the  daily  discharges  are  estimated  for  the 
season,  but  in  1911  and  1912  the  discharges  are  given  only  for  those 
days  on  which  the  gage  heights  were  reported. 

In  1909  a  ditch  was  built  for  diverting  water  from  Sonickson  Creek 
for  use  in  mining  the  benches  on  the  right  limit  of  the  Seventymile 
just  above  the  falls.  The  ditch  is  about  8,000  feet  long  and  has  a 
bottom  width  of  3  feet  and  a  grade  of  4.6  feet  per  mile.  A  pressure 
of  100  to  150  feet  is  available  at  the  point  of  operation.  The  ditch 
was  used  successfully  until  the  summer  of  1912,  when  it  was  aban- 
doned, owing  to  the  discouraging  conditions  which  were  encoimtered 
in  mining  the  benches. 
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I'ischarge  meaturemerUt  of  Soniekson  Creek  above  ditch  intake y  1910-1912. 


Diile. 


1910. 
June  16 

IS 

22 

July   23 

Au«.  30 

Sept,    3 

1911. 

June  26 

July     1 

Au«.  11 


Fett. 

Di9- 
chai^. 

Sec.-ft. 

1.87 

8.8 

2.62 

66 

1.87 

9.1 

2.13 

19.2 

1.90 

9.0 

2.48 

46 

2.82 

6.94 

2.67 

4.56 

3.28 

14.8 

Dale. 

1912. 

May  24 

30 

June  23 

Sept.  10 


height. 


I 


2.87 
3.43 
3.05 
3.07 


Dis- 


il3 
27.4 
7.54 
7.63 


Daily  gage  height,  in  feet,  and  discharqe,  in  Hcond-feet,  of  Soniekson  Creek  above  diUh 

intake  for  1910-191i, 

[Drainage area,  12.6 square  mQes.    Obsener,  Charles  llartfaL] 
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DaUy  gage  height,  in  feet,  and  discharge,  in  seoond-feei,  of  Sonickton  Creek  above  ditch 
intake/or  i9ia-i9i:?— Continued. 


July. 

August 

S^tamber. 

July. 

August. 

September. 

D»y. 

1 

1 

1 

1 

1 

1 

Day. 

1 

1 

1 
1 

1 

1 
1 

1 

1911. 
1 

2.03 
3.55 
2.63 

2.88 

4.0 
4.4 

4.2 

7.5 

2.85 

7.1 

1911— Con. 
16 

3.50 

17.3 

2 

17 

2.65 
2.60 
2.50 

4.4 

3.8 
2.7 

3 

18 

3.00 

9.2 

4 

2.65 

4.4 

19 

5 

20 

0 

21 

2.60 
3.92 
2.75 
2.90 
8.65 

3.70 
3.50 

3.8 
8.1 
5.7 
7.8 
19.9 

21 
17.3 

7 

2.60 

3.8 

22       ... 

8 

3.55 

18.2 

2.80 

6.4 

23 

9 

24 

JO 

25 

11 

2.60 

3.8 

3.30 

13.9 

26 

2.90 
2.90 

7.8 

7.8 

13 

3.55 

18.2 

27 

13 

28 

14 

3.10 

10.7 

29 

1 

15 

3.60 

10.0 

30 

31 

Day. 

May 

June. 

July. 

September. 

bd«S^t. 

Dis- 
charge 

.  m^t. 

Dis. 
charge. 

Oa«> 
height. 

Dis- 
charge. 

hei^t. 

Dis- 
charge. 

J 

1912. 

2.75 

3.7 

2 

3 

3.25 

14 

4 

5 

3.06 

7.7 

6 

.       2.85 

4.8 

7 

2.80 

4.2 

8 

3.10 

8.6 

9 

10 

3.05 

7.7 

11 

12 

3.55 

36 

3.10 

8.6 

13 

14 

W 

Ifl 

17 

18 

3.20 

11 

19 

1 

20 

21 

4.40 

135 

22 

3.15 
.       3.05 

9.8 
7.7 

23 

24 

2.86 
2.80 

4.8 
4.2 

25 

26 

27 

2.80 

4.2 

28 



29 

3.75 
3.45 

55 
27 

3.00 

6.8 

ao 

31 

::::::::;::::::; 



, 

1 

WASHINGTON   CBEEK  ABOVE  DAM. 


This  station  was  established  about  one-fourth  mile  above  the  mouth 
of  Washington  Creek,  just  above  an  old  dam,  on  May  30, 1912,  and  was 
maintained  through  the  summer  season.  Washington  Creek  in  this 
vicinity  flows  through  a  channel  which  it  has  cut  in  the  muck  and 
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sand,  and  its  banks  and  bed  are  very  easily  eroded.  During  1912  fre- 
quent shifts  occurred,  so  that  the  ratings  are  only  approximate.  On 
September  4  a  dam  was  constructed  about  one-half  mile  above  the 
gage  and  water  diverted  through  a  slough.  On  September  9  a  meas- 
urement of  this  diversion  at  the  intake  gave  3.51  second-feet.  This 
is  probably  the  approximate  rate  at  which  water  was  diverted  from 
Washington  Creek  above  the  gaging  station  after  September  4. 
Diacharge  measurements  of  Washington  Creek  above  dam,  1911  and  1912. 


Date. 


Oase 
he^t 


Dis- 
charge. 


Date. 


Oaee 
begbt 


charge. 


Aug.  11. 


1911. 


FeeL 


May  30. 
June  23. 


1912. 


1.24 
LOO 


8ec-/t. 
03.53 


24.3 
ft.  30 


1912— Continued. 

June  27 

July  24 

25 

Sept.   « 

9 


FeeL 

1.17 

1.21 

L13 

.95 

.78 


SK.'fU 

13.0 
1&3 
IIS 


a  Measurement  made  at  mouth. 

Daily  gage  height^  in  feet,  and  discharge,  in  second-feet,  of  Washington  Creek  above  dam 

for  191i. 
[Drainage  area,  15.0  square  miles.    Observer,  John  Olescn.] 


May. 

June. 

July. 

August. 

September. 

Day. 

Gaffe 
hei^t. 

Dis- 
charge. 

Oace 
he^t. 

Db- 
oharge. 

liS^t 

Dis- 
charge. 

l^t. 

Dis- 
charge. 

l^t. 

Dil- 

1  

a90 
1.40 
1.00 
1.06 
.90 

.90 
.80 
1.10 
1.40 
1.20 

1.10 
1.25 
1.10 
1.05 
1.00 

.90 
.86 
.80 
.80 
.76 

.80 
.90 
1.00 

5 
34 
10 
13 

5 

5 

5 
16 
34 
15 

10 

18 

10 
8.2 
6.3 

3.3 
2.3 
1.3 
1.3 
.8 

1.3 
3.3 
6.3 
8 
10 

10 
12 

8 

6 

3 

a  75 
1.80 
1.30 
1.10 
1.05 

.90 
.80 
.80 
.75 
.80 

1.00 
1.00 

.95 
1.05 
1.00 

.96 
1.10 
1.10 
1.15 
1.10 

2.50 
1.40 
1.30 
1.20 
1.10 

1.10 
1.05 
1.00 
.96 
.90 
.90 

0.8 
51 
21 
10 

8.2 

3.3 
1.8 
1.3 
.8 
1.3 

6.3 
6.3 
4.8 
8.2 
6.3 

4.8 
10 
10 
12 
10 

100 
28 
22 
16 
11 

11 
8.8 
6.5 

.6.2 
4.0 
4.0 

0.96 
1.10 
1.10 
1.06 
1.00 

1.10 
2.50 
1.70 
1.40 
1.25 

2.00 
1.50 
1.35 
1.20 
1.10 

1.05 
1.00 
1.10 
1.26 
1.20 

1.15 
1.20 
1.10 
1.06 
1.00 

1.10 
1.06 
1.00 
1.06 
1.05 
1.00 

5.2 

11 

11 
8.8 
6.5 

11 
99 
46 
28 
19 

64 
34 
25 
16 
11 

8.8 
6.5 

11 

19 

16 

14 

16 

11 
8.8 
6.5 

11 
8.8 
6.6 
8.8 
8.8 
6.5 

1.00 
1.06 
1.10 
1.00 
1.00 

**".*86* 
.80 
.80 
.80 

.80 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.60 
.60 
.60 
.60 
.60 

ls 

2 

&8 

3 

11 

4 

6.S 

i::::::::::::::.::.. 

h.% 

0 

iS 

7 

2.5 

8 

IS 

9 

IS 

10 

15 

11 

3.5 

12 

1« 

13 

It 

14 

10 

15 

10 

16 

10 

17 

10 

18 

10 

19 

:::::::::::::::: 

10 

20 

10 

21 

10 

22 

10 

23 

10 

24 

10 

25 

10 

26 

L5 

27 

i.is 

L5 

28 

L5 

29 

L5 

30 

1.25 
1.00 

25 
10 

LS 

31 

Mean  dischan^e. 

9.0 
0.677 

0.64 
34 

0.8 
C 

12.7 
0.814 

0.94 
100 
0.8 

C 

17.7 
1.13 

1.30 
99 
5.2 
C 

11 

Second-feet    per 
square  mile. . . 

atti 

Run-off  (depth  in 
inches  on  drainage 
area) 

6.a 

u 

Minimum  . 

LS 

Accuracy 

c 
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CBOOKBD  OBEBK  BELOW  ELDORADO  CREEK. 

This  station  was  established  just  above  Froelich  &  Erommer's 
dam,  about  one-fourth  mile  below  Eldorado  Creek  and  2  miles  above 
the  junction  of  Crooked  Creek  with  Seventymlle  River,  on  June  15, 
1910,  and  records  were  obtained  for  three  years.  Settlement  of  the 
gage  and  channel  shifts  necessitated  the  use  of  different  ratings  each 
year.  In  1912  unusual  freshets  changed  the  channel  very  materially, 
and  for  the  later  part  of  the  season  the  rating  is  poorly  defined. 

Discharge  measuremenU  of  Crooked  Creek  below  Eldorado  Creek,  1910-191i, 


Diita. 

bejig?t 

Dis- 

Date. 

iMlSSl 

Dls- 
charge. 

Jnp«  15 

i9ia 

FetL 
2.61 
2.05 
2.05 
2.66 
3.35 
3.30 
2.96 

2.63 
2.35 

4.0 

4.4 

4.1 

34.0 

sao 

14.5 

7.10 
2.56 

1911-<kmtiniied. 
Aug.    5 

FeeL 
2.35 
2.66 
2.44 

2.42 
2.48 
2.73 
3.42 
13.44 

"-•f^ 

22 

12:.::..;::.;;::::.:;::: 

5.76 

JolT  M 

13 

3.89 

Aw.  3o:::;;.::;:::. :::;:.::: 

1913. 
May  23 

Sept  2 

3.40 
4.79 
11.4 
17.7 

7.. 

1911. 

June  23 

July  36 

JmM  19.. 

Sept.    5 

10l4 

27 

DaUy  gage  height,  in  feet,  and  discharge,  in  eecond-feet,  of  Crooked  Creek  below  Eldorado 

Creek  for  1910-1912, 

{Drainage  area,  17.2  square  mfles.    Obseryer,  Arthur  Froelich.] 


June. 

July. 

August. 

September. 

Day. 

he^t 

Dis- 
charge. 

hd^t 

Dia- 
charge. 

h^t 

Dia. 
charge. 

he^t 

Dia- 
charge. 

1910. 

2.66 
2.60 
2.55 
2.60 
2.66 

2.60 
2.55 
2.50 
2.45 
2.45 

2.50 
2.60 
2.55 
2.50 
2.50 

2.45 
2.45 
2.50 
2.55 
2.50 

2.50 
2.66 
2.60 
2.66 
2.60 

2.55 
2.50 
2.45 
2.45 
2.45 
2.50 

4.4 

3.4 
2.6 
3.4 
4.4 

3.4 
2.6 
1.9 
1.4 
1.4 

1.9 
3.4 
2.6 
1.9 
1.9 

1.4 

1.4 
1.9 
2.6 
1.9 

1.9 
4.4 
3.4 
4.4 
3.4 

2.6 
1.9 
1.4 
1.4 
1.4 
1.9 

2.50 
2.60 
2.45 
2.45 
2.40 

2.40 
2.40 
4.60 
4.40 
3.25 

3.05 
2.85 
2.76 
2.70 
2.70 

2.75 
2.76 
2.90 
2.86 
2.80 

2.75 
2.70 
2.70 
2.70 
2.70 

2.70 
2.70 
2.70 
2.66 
2.66 
2.66 

1.9 
1.9 
1.4 
1.4 
1.0 

1.0 
1.0 

139 

121 
28 

18.0 
10.2 
7.0 
5.5 
6.6 

7.0 

7.0 

12.0 

10.2 

8.4 

7.0 
5.5 
5.5 
6.5 
5.5 

5.5 
5.5 
5.5 
4.4 
4.4 
4.4 

2.65 
3.00 
3.28 
3.15 
3.15 

3.10 
2.95 
2.80 
2.90 
3.05 

3.00 
2.90 
2.90 
3.20 
3.52 

3.25 
3.35 
3.20 
3.10 
3.20 

4.4 

2 

16.0 

3 

29 

4 

22 

5 

22 

6 

20 

7 

1 

14.0 

8 

1 

8.4 

9 

12.0 

10 

18.0 

11 

16.0 

12 

12.0 

13 

12.0 

14 

25 

15 

2.60 

2.70 
3.48 
3.25 
2.95 
2.80 

2.75 
2.65 
2.65 

2.7 

4.8 
43 
28 
14.0 

8.4 

7.0 
4.4 
4.4 
3.5 
2.6 

2.6 
7.0 
7.0 
7.0 

8.4 

46 

16 

28 

17 

34 

18.., 

25 

19 

20 

20 

25 

21 

22 

23 

34 

25 

2.55 

2.55 
2.75 
2,75 
2.75 
2.80 

20 

27 

28 

29 

30 

31 

Vfin  4ftocharg^ 

9.68 
0.563 

0.34 
43 
2.6 
A 

2.51 
0.146 

0.17 
4.4 
1.4 

A 

14.4 
0.837 

0.96 
139 
l.O 

B 

30.4 

1.19 

Run-off  (depth  in  inches  on  drainage 

area).             x>... ....... ..^....... 

0.88 

46 

4.4 

Accuncy 

A 

Digitized  by 


Google 


150      SUBPACE  WATEB  SUPPLY  OP  YUKON-TANANA  BEGION,  ALASKA. 


Daily  gage  heighty  in  feet,  and  ducharge  in  uctrnd-feet,  of  Crooked  Creek  below  EMk 
Creek  for  1910-19^;?— Continued. 


Jane. 

July. 

Aognst. 

September. 

Day. 

hei^t 

Dis- 
charge. 

heigEt 

Dis- 
charge. 

Gage 
heii^t. 

Dis- 
diarge. 

hd^t 

1911. 
1 

2.30 
2.80 
2.70 
2.45 
2.40 

2.40 
2.40 
2.36 
2.36 
2.30 

2.25 
2.25 
2.25 
2.25 
2.25 

2.26 
2.26 
2.26 
2.25 
2.20 

2.76 
2.65 
2.36 
2.35 
2.40 

2.70 
2.70 
2.60 
2.46 
2.40 
2.36 

2.0 
2.0 
9.6 
4.2 
3.4 

3.4 
2.7 
2.7 
2.7 
2.0 

1.6 
1.6 
1.6 
1.5 
1.5 

1.5 
1.6 
1.5 
1.5 
1.0 

10.8 
6.0 
2.7 
2.7 
3.4 

9.6 
9.6 
6.0 
4.2 
3.4 
2.7 

2.35 
2.30 
2.30 
2.30 
2.26 

*'2.'26* 
2.35 

2.65 
2.60 
2.45 
2.45 
3.30 

3.00 
3.10 
2.95 
2.90 
2.86 

2.60 
2.65 
2.60 
2.45 
2.40 

2.40 

'"i'46' 
2.45 

2,7 
2.0 
2.0 
2.0 
1.5 

1.6 
1.6 
•    1.5 
1.5 
2.7 

a2 

3.4 
4.2 
4.2 
33 

20 

fj 

16 

14 

7.0 
6.0 
6.0 
4.2 
3.4 

3w4 

3.4 
3.4 
3.4 
3.4 
4.2 

2.45 
2.45 
2,45 
2.40 
2.40 

2.40 
2.35 
2.35 
2.35 
2.35 

2.50 
3.30 
3.00 
2.80 
2.70 

2.60 
2.55 
2.55 
2.55 
2.60 

i2 

2 

it 

3 

12 

4 

3.4 

5 

14 

6               

3.4 

7 

17 

8 

2.7 

9 

1" 

10        

17 

11 

iO 

12 

2.75 
3.55 
3.00 
2.85 

2.75 
2.70 
2.65 
2.65 
2.60 

2.55 
2.50 
2.45 
2.40 
2.40 

2.40 
2.35 
2.30 
2.30 
2.30 

10.8 
47 
20 
14 

10.8 
0.5 

a2 

&2 
7.0 

6.0 
5.0 
4.2 
3.4 
3.4 

3.4 
2.7 
2.0 
2.0 
2.0 

33 

13 

30 

14 

U 

15 

%h 

16 

7.0 

17 

iO 

18 

10 

19 

&0 

20 : 

7.0 

21 

22 

23 

24 

25 

26 

27 

28 

29 

. 

30 

1 :.. 

31 

} 



Mean  discharge 

8.93 
0.619 

0.37 

47 

2.0 

. . .  ...f. 

3.52 
0.203 

a23 
10.8 
LO 

6.80 
0.395 

0.46 
33 
1.5 

..] 

7.24 

Second-feet  per  square  mile 

0.42 

Run-off  (depth  in  inches  on  drainage 
area) 

0.31 

Maximum ,. , 

S 

Minimum 

1: 
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in  feet,  and  ditcharge,  in  Becand-feet,  of  Crooked  Creek  below  Eldorado 
Creek/or  i9i0-i9if— Continued. 

May. 

June. 

July. 

August. 

September. 

DV. 

boi^t. 

Dis- 
charge. 

heifSt. 

Dis- 
charge. 

M^t. 

Dis- 
Charge. 

bei^t 

Dis- 
charge. 

bSSt- 

Dlt- 
oharga. 

1912. 
1 

X50 
3.10 
3.10 
170 
XOO 

2.50 
2.40 
3.06 
3.45 
8.15 

2.86 
X90 
2.85 
2.70 
X70 

2.86 
2.70 
2.00 
X56 
2.56 

2.55 
2.70 
2.06 
ZOO 
2.75 

3.06 
2.80 
2.00 
X60 
2.45 

6.0 

24 

24 
0.5 
7.0 

6.0 
3.4 

22 

41 

26 

14 

16 

14 
9.6 
0.6 

14 
9.5 
7.0 
fliO 
0.0 

0.0 
0.5 
&2 
7.0 

ia8 

22 

12 
7.0 
5.0 
4.2 

2.40 
2.50 
2.75 
X56 
2.46 

2.40 
2.35 
2.30 
2.30 
2.36 

2.45 
2.70 
2.50 
2.06 
2.06 

2.66 
2.06 
XOO 
2.56 
2.05 

5.06 
4.00 
3.66 
3.66 
3.40 

3,50 
3.40 
3.35 
3,40 
3.35 
3.30 

3.4 

6.0 

ia8 

0.0 
4.2 

3.4 

X7 
2.0 
XO 
2.7 

4.2 
9.6 
5.0 

a2 

8.2 

fliO 

8.2 
7.0 
0.0 
8.2 

173 
46 
27 
23 
17 

21 
17 
10 
17 
10 
14 

3.35 
3.45 
3.40 
3.35 
3.30 

3.36 
6.80 
4.10 
3.85 
8.80 

4.80 
4.25 
8.05 
8.80 
3.75 

3.70 
3.06 
3.60 
4.00 
3.80 

3.80 
3.75 
8.65 
3.05 
3.00 

3.00 
3.55 
8.55 
3.50 
3.50 
3.45 

10 
19 
17 
10 
14 

10 
208 
38 
20 
23 

80 
47 

30 
23 
21 

19 
17 
15 
83 
23 

23 
21 
17 
17 
15 

15 
14 
14 
12 
12 
10 

3.45 
3.45 
3.40 
3.45 
3.45 

3.40 
3.40 
8.40 
8.45 
8.40 

8.40 
8.40 
8.35 
8.35 
3.35 

3.40 
3.45 
3.50 
3.50 
8.45 

3.45 
3.45 
3.40 

10 

2 

10 

8 

9 

4 

10 

5 

10 

e 

9 

7 

9 

8 

9 

9 

10 

10 

9 

U 

9 

12 

0 

13 

8 

14 

8 

15 

2.60 

2.56 
2.50 
2.45 
2.45 
2.45 

2.40 
2.40 
2.45 
2.40 
2.35 

2.35 
2.35 
2.35 
3.05 
2.85 
2.00 

7.0 

0.0 
5.0 
4.2 
4.2 
4.2 

3.4 
3.4 
3.4 
3.4 
2.7 

2.7 
Z7 
2.7 

22 

14 
7.0 

8 

16 

9 

17 

10 

18 

12 

19 

12 

20 

10 

21 

10 

22 

10 

23 

9 

24 

25 

26 

27 

28 

29 

3D 

31 

If  Afpi  im^ofiftrgA 

5.77 
0.335 

0.21 
22 
2.7 
B 

12.1 
0.704 

0.79 
41 
3.4 
B 

IfliO 
0.930 

1.07 
173 
2.0 

C 

28.3 
LOS 

1.90 
206 
10 
C 

9.52 

Second-feet  per 
•Qoare  mile .....  ^  - 

0.563 

RudhqII  (depth  in 
inches  on  drainage 
area) 

0.47 

If  axtmnni 

12 

If infmnm    

8 

Accuracy 

B 

' 

FOX  CREEK   AT   ROLF*S  CLAIM. 

This  station  was  established  on  Fox  Creek  at  Frank  Rolf's  mining 
claim,  about  3  miles  above  the  mouth  of  the  creek  and  just  below 
Lucky  Gulch,  on  Jime  19, 1911,  and  daily  gage  readings  were  obtained 
in  1911  and  1912.  The  channel  at  the  station  shifted  at  times  of 
high  water.  In  consequence  of  this  and  of  the  infrequent  discharge 
measurements,  the  ratings  are  not  very  well  defined  and  the  restdts 
are  only  approximate. 

Diitharge  measurements  of  Fox  Creek  at  Rolfs  claim,  1911-12. 


Date, 

he^t 

Dis- 
charge. 

8ee.-fL 
4.42 
3.84 

Date. 

height. 

Dis- 
charge. 

htniB  19.. 

1911. 

FeeL 
1.67 
1.58 

May  22.. 
June  22.. 
Sept.    1.. 

1912. 

FeeL 
1.20 
1.35 
1.31 

Sec-ft, 
1.20 

Aug.  12 

2.44 

4.09 
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DaUy  gage  hei(^,  in  feet,  and  dM^arge^  in  Meeond'/eet,  of  Fox  Creek  at  Rolf*$  damfv 

1911-H. 


[Diminage  ana,  8^  square  mUes.    Observer,  Frank  Rolf.] 

Jane. 

July. 

An^nst. 

Day. 

June. 

July. 

Aopst. 

Day. 

1 

1 

1 

1 

1 
1 

1 

1 

Q 

1 

1 

1 

1 

i 

1 

0 

1011. 
1 

1.42 
1.42 
1.42 
1.42 
1.42 

1.42 
1.42 
1.46 
1.42 
1.42 

1.42 
1.40 
1.37 
1.37 
1.37 

1.33 
1.33 
1.33 
1.33 
1.33 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.8 
2.5 
2.5 

2.5 
2.3 
2,1 
2.1 
2.1 

1.8 
1.8 
1.8 
1.8 
1.8 

1.54 
1.50 
1.50 
1.46 
1.46 

1.42 
1.42 
1.42 
1.42 
1.52 

1.75 
1.62 
1.58 
1.58 
2.00 

1.96 
1.96 
2.00 
1.86 
1.7» 

3.4 
8.1 
3.1 

2.8 
2.8 

2.5 
2.5 
2.5 
2.5 
3.3 

5.1 
4.1 
3.7 
3.7 
7.3 

6.9 
6.9 
7.3 
6.0 
5.4 

1911-Coii. 
21 

1.68 
1.58 
1.50 
1.50 
1.50 

1.50 
1.50 
1.50 
1.42 
1.42 

3.7 
3.7 
3.1 
3.1 
3.1 

3.1 
3.1 
3.1 
2.5 
2.5 

2.00 
1.92 

i.n 

1.58 
1.58 

1.75 
1.79 
1.71 
1.62 
1.62 
1.58 

7.3 
6.6 
4.8 
3.7 
3.7 

5.1 
5.4 
4.8 
4.1 
4.1 
3.7 

l.W 
1.6S 
1.60 
1.58 
1.54 

1.54 
1.54 

5.3 

2         

22 

4.3 

3 

23 

19 

4 

24 

3.7 

5 

25 

3.4 

0     

26 

H 

7 

27 

3.4 

8 

28 

1.54      3.4 

9 

29 

1.54 
1.54 
1.58 

14 

10 

30 

14 

31 

17 

u 

Meandis- 
charge.. 

13       

3.58 
0.443 

0.21 
6.6 
2.5 
C 

3.26 
0.393 

0.45 
7.3 

1.8 
C 

13 

4.07 

14         

Seoond-feet 
per  square 
mile 

15 

0.40 

Ifi 

Run-off 
(depth  in 
inches  on 
drainage 
area) 

Maxinnun.. 

IffTiimiim . . 

17 

18 

1.92 
1.71 
1.62 

6.6 
4.8 
4.1 

19 

20 

0.56 

7.3 
19 

AociUBcy... 

C 
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DaUy  gage  height,  in  feet,  and  discharge,  in  second-feel ,  of  Fox  Creek  at  Rolfs  claim  for 

i9ii-i;?— Continued . 


May. 

June. 

July. 

Augost 

September. 

Day. 

h^t 

Dis- 
charge. 

Oase 
hei^t. 

Dis- 
charge. 

height. 

Dis- 
charge. 

Oase 
heiSit 

Dis- 
charge. 

Oase 
he@it 

DI9. 
charge. 

1912. 
1 

1.36 
1.90 
1.60 
1.40 
1.25 

1.15 
1.16 
1.60 
1.85 
1.65 

1.45 
1.40 
1.40 
1.35 
1.40 

1.55 
1.35 
1.25 
1.40 
1.30 

1.25 
1.35 
1.35 
1.45 
1.55 

1.60 
1.45 
1.30 
1.25 
1.15 

2.4 
11.5 
6.4 
2.9 
1.6 

1.0 
1.0 
5.4 
10.2 
6.2 

3.4 
2.9 
2.9 
2.4 
2.9 

4.7 
2.4 

li» 
2.9 
2.0 

1.6 
2.4 
2.4 
3.4 
4.7 

5.4 
3.4 
2.0 
1.6 
1.0 

1.15 
1.40 
1.60 
1.40 
1.25 

1.16 
1.15 
1.10 
1.10 
1.25 

1.66 
1.56 
1.40 
1.66 
1.56 

1.40 
1.40 
1.46 
1.40 
1.50 

2.30 
1.85 
1.65 
1.70 
1.55 

1.70 
1.60 
1.60 
1.50 
1.50 
1.40 

1.0 
2.9 
6.4 
2.9 
1.6 

1.0 
1.0 
.8 
.8 
1.6 

4.7 
4.7 
2.9 
6.2 

4.7 

2.9 
2.9 
3.4 
2.9 
4.0 

23 
16 
11 
12 

9.0 

12 

10 
8.0 
8.0 
8.0 
6.0 

1.46 
1.40 
1.40 
1.40 
1.40 

1.40 
2.00 
1.80 
1.60 
1.60 

1.90 
1.90 
1.76 
1.66 
1.60 

1.60 
1.60 
1.60 
1.65 
1.55 

1.60 
1.65 
1.50 
1.60 
1.45 

1.40 
1.40 
1.40 
1.40 
1.38 
1.36 

7.0 
6.0 
6.0 
6.0 
6.0 

6.0 
21 
15 
10 
10 

18 
18 
14 
11 
10 

10 
10 
10 
11 
9.0 

10 
9.0 
8.0 
8.0 
7.0 

6.0 
6.0 
6.0 
6.0 
6.3 
6.3 

1.35 
1.35 
1.35 
1.35 
1.36 

6.3 

2::::::::::::::::::: 

6.3 

3 

6.3 

4 

5.3 

6 

5.3 

e 

7 

8 

9 

10 



n 

1 

12. 

1 

13 

14. 

15 

1 

16 

17 

18 

19 i     

ao ' 1 

21 

1 

22 

1.25 
1.20 
1.15 
1.16 

1.15 
1.15 
1.20 
1.90 
l.flO 
1.40 

1.6 
1.3 
1.0 
1.0 

1.0 
1.0 
1.3 
11.5 
5.4 
2.0 

23 

M 

25 

26 

27 

28 

29 

30 





31 

Mean  discbanre. 

Second-feet    per 

square  mile 

X80 
0.337 

ai3 

11.6 
1.0 
C 

3.46 
a  416 

a46 
11.6 
1.0 
C 

6.85 
0.706 

0.81 
23 
0.8 
C 

9.37 
1.13 

1.30 
21 
6.3 
C 

5.30 
0.639 

Rnn-ofl  (depth  In 
inches  <m  dninace 
area) .TTT!:.. 

0.12 

'■fiTixnuni ....... 

5.3 

Mfntnmm 

'5.3 

Aoonracy 

c 
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inSCELLANEOUS  MEASUBEMENTS. 

The  following  miscellaneous  discharge  measurements  were  made 
in  the  Seventymile  River  drainage  basin,  1910  to  1912: 

Miicellaneoui  iMosuremenU  in  Seventymile  River  drainage  batin,  2910-191  i. 


Date. 

Stream. 

Tributary  to— 

Locality. 

Di»- 
diarge. 

Drain- 
age 

area. 

Dis- 
cbarse 

aqnar* 
mila. 

Aug.    7.1911 
June  20,1910 

Seventymile  River. 
Flume  Creek  ditch. 
do 

Yukon  River 

Above  Granite  Creek.. 
Near  outlet 

Sec-ft. 
53.2 
2.6 
2.5 
3.5 
3.1 
a. 8 
aLl 
2.68 
3.47 
•.9 
•.4 
a.  8 
25.2 

10.4 

22 
195 

40.2 
190 

27.9 

4.3 

•.8 
2.2 
2.8 

3.51 

1.3 
a.  60 
1.12 
1.06 
79 
47 
120 
63.6 
69.9 
67.2 
50.5 
a  1.8 
21 
27 
19.2 
57.5 
50.4 
16.0 
18.9 
a.  6 
a.  4 
•.9 
•  1.2 
1.41 
2.19 

V- 

Stc-fL 
0.36 

July  20,1910 
Sept.  5.1910 
June  21. 1910 

do 

do 

do 

Deen Creek...  . 

Seventymile  River 

do 

do 

do 

do 

do 

do 

do 

Granite  Creek 

do 

Seventymile  River 
do 

Mouth 

4.8 
4.8 
4.8 
4.8 
2.7 
2.7 
2.7 
2.7 
45.6 

68.1 
112 
138 
138 
138 

41.9 

.65 

June  25,1911 
June  24. 1912 
Sept.   7.1912 
June  21, 1910 
June  21,1911 
June  25.1911 
June  24.1912 
July  20,1912 

July  18,1910 
Do 

.  .^So^......: 

do 

do 

Nugpt  Creek... 

:::::d2:::::::*.:.": 
do 

East  Fork  Qrani 
Creek. 

do 

'  Oranlte  Creek.. 

te* 

do 

do 

do 

do 

do 

do 

do 

1  mile  above  forks 

Above  forks- 

.17 
.23 
.56 

.17 
.33 
.15 
.30 
.55 

.15 

Below  forks 
Mouth 

.30 

June  25,1911 
Aug.    7,1911 
June  26, 1912 
July  20.1912 

June  18,1910 
June  26,1911 

do 

1.41 

do 

do 

do 

....do 

do 

do 

.30 
1.3S 

West  Fork  Oranlte 

Creek. 
Barney  Creek 

Granite  Creek 

Seventymile  River 

do 

do 

1  \  miles  above  forks. . . 
Mouth 

.67 

do 

do 

Sonickson     Creek 

ditch. 
Washington  Creek 

ditch. 
Broken  Neck  Creek. 

do 

do 

June  24,1912 

June  22,1910 

Outlet 

Sept.  9,1912 
June  26.1911 

Intake 

Seventymile  River 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Mouth 

2.9 

2.9 

2.9 

2.9 

61.4 

64.4 

64.4 

64.4 

64.4 

64.4 

64.4 

1.7 

21.4 

21.4 

21.4 

21.4 

21.4 

21.4 

21.4 

7.3 

7.3 

7.3 

7.3 

7.3 

7.3 

.45 

Aug.    6,1911 
Aug.  11.1911 
8epll0,1912 
June  16, 1910 
Aug.  30,1910 
June  19,1911 
June  27,1911 
July     1, 1911 
June  23,1912 
Sept.   6.1912 
Aug.  13,1911 
June  15,1910 
Aug.  29, 1910 
Sept.   8,1910 
July    2.1911 
Aug.  13,1911 
June  21,1912 
Sept.   4,1912 
June  27,1911 

do 

do 

do 

Mogul  Creek.... 

do 

do 

do 

do 

do 

do 

Curtis  Bar  Creek 

Bryant  Creek... 

do 

do 

do 

do 

do 

do 

Rock  Creek 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

2  miles  above  mouth . . 

do 

do 

do 

do 

do 

do 

Bridge 

.21 
.38 
.37 

1.23 
.73 

l.W 
.99 

1.08 

1.04 
.78 

1.06 
.96 

1.26 
.90 

2.69 

2. 35 
.TS 
.8S 
.083 

June  30. 1911 
Aug.    5,1911 
Aug.  13,1911 
June  21,1912 
Sept.   4,1912 

do 

do 

do 

do 

do 

.065 
.12 
.16 
.19 
.30 

a  Discharge  estimated. 
WASHINaTON  CBEBK  DBAXKAQE  BASIN. 

Washington  Creek  rises  in  the  divide  north  of  the  Seventymile  and 
flows  northward  for  about  25  miles  to  a  jmiction  with  the  Yukon. 
At  the  head  the  basin  is  about  18  miles  wide  and  is  drained  by  several 
large  tributaries  which  reach  from  Barney  Creek  on  the  east  to  a 
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point  about  opposite  Flume  Creek  on  the  west.  Ten  miles  below  the 
head  the  basin  is  abruptly  contracted  to  a  width  of  about  6  miles, 
and  it  averages  about  that  width  to  the  mouth.  The  headwaters  flow 
through  broad  valleys,  which  have  gentle  slopes  rising  to  a  uniform 
altitude  of  about  3,000  feet.  The  drainage  area  above  the  mouth  is 
190  square  miles. 

Just  below  the  jimction  of  two  small  feeders,  which  form  the  head- 
waters of  the  main  stream  and  rise  in  the  divide  west  of  Barney  Creek, 
a  measurement  was  made  August  31, 1910,  to  determine  the  quantity 
of  water  available  on  that  day  for  diversion  over  the  divide  to  be 
used  for  hydrauhcking  on  Pleasant  Creek,  a  small  stream  entering 
Seventymile  River  from  the  north  just  above  Barney  Creek.  No 
accurate  survey  had  been  made,  and  it  is  doubtful  if  water  could  be 
carried  over  the  divide  in  a  ditch  with  the  intake  below  the  forks. 
It  was  difficult  to  obtain  an  accurate  measurement  because  the  stream 
flows  through  a  flat  swampy  area,  in  a  deep-cut  channel  with  over- 
hanging muck  banks.    A  discharge  of  0.78  second-foot  was  recorded. 

In  1910  a  ditch  was  constructed  which  diverted  from  one  of  the 
above-mentioned  small  feeders  to  a  bench  on  Pleasant  Creek.  The 
maintenance  of  the  ditch  has  given  endless  trouble,  and  the  available 
water  supply  has  been  foimd  entirely  inadequate  for  mining. 

BIBGH  CBBEK  DBAINAGB  BASIN. 
DESCRIPTION. 

Birch  Creek  flows  into  Yukon  River  almost  exactly  on  the  Arctic 
Circle  and  about  25  miles  directly  west  of  Fort  Yukon.  Its  mouth 
is  about  5  miles  west  of  the  confluence  of  Chandalar  River  with  the 
Yukon. 

The  drainage  comes  almost  entirely  from  the  south  and  west 
through  a  complex  system  of  water  courses,  and  in  outline  the  basin 
is  extremely  asymmetric.  The  headwaters  interlock  with  those 
of  Chena  and  Chatanika  rivers.  The  creek  is  formed  by  the  junction 
of  Eagle  and  Ptarmigan  creeks  and  flows  southwestward  for  about  7 
miles  to  the  mouth  of  Twelvemile  Creek,  where  it  turns  abruptly  to 
the  south  and  follows  that  direction  for  about  8  miles.  It  then 
receives  the  waters  of  Harrington  Fork  and  takes  an  easterly  course 
for  about  45  miles  to  its  confluence  with  the  South  Fork.  The  river 
then  makes  a  sharp  turn  north  and  about  12  miles  farther  on  leaves 
the  mountainous  country  and  enters  the  lowlands  of  the  Yukon, 
through  which  it  meanders  sluggishly  for  over  100  miles,  roughly 
paralleling  the  Yukon  at  a  distance  varying  from  10  to  20  miles. 
Some  of  the  tributaries  from  the  right  in  downstream  order  are  Fish, 
Bear,  and  Twelvemile  creeks,  Harrington  Fork,  Malburn,  and  Acme 
creeks,  Clum  Fork,  McLean,  Wolf,  and  Sheep  creeks,  and  South  Fork. 
From  the  left,  in  downstream  order,  Birch  Creek  receives  Golddust, 
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156     SUBFACE  WATEB  SUPPLY  OP  YUKON-TANANa  REGION,  A  TASK  A. 

Butte,  Fryingpan,  Great  Unknown,  Harrison,  Buckley  Bar,  Crooked, 
and  Preacher  creeks. 

The  topography  of  the  Birch  Creek  basin  (see  PI.  VI,  A)  is  simflar 
to  that  prevailing  throughout  the  Yukon-Tanana  region.  All  the 
tributary  streams  rise  at  about  the  same  elevation  and  near  their 
beads  all  have  steep  grades  which  gradually  diminish  as  they  approach 
the  main  stream. 

No  lakes  or  natural  reservoir  sites  occur  at  an  elevation  sufficient 
to  furnish  storage  for  increasing  the  water  supply  for  hydraulic 
mining. 

A  description  of  the  Crooked  Creek  basin  with  the  stream-flow  data 
gathered  therein  will  be  given  separate  consideration.     (See  p.  181 . ) 

BIBCH   CREEK  ABOVE  TWELVEMILE   CBEEK. 

This  station  was  established  June  12,  1911.  The  gage  was  located 
on  the  right  bank  of  Birch  Creek  about  a  mile  above  the  mouth  of 
Twelvemile  Creek.     No  gage  heights  were  obtained  during  1912. 

The  rating  curve  is  well  defined  below  40  second-feet  and  is  fairly 
well  defined  for  all  stages  up  to  300  second-feet. 


Discharge  meanwemenU  of 

Birch  Creek  above  Ttoelvemile  Creek^ 

i9n-ii 

D»t«. 

hei^t. 

Dis- 
charge. 

Date. 

heSR. 

Dfe. 
change. 

1911. 
June  12 

Fert. 
4.37 
3.10 
2.86 
2.89 

24 

12.3 

13.7 

1                        1912. 
July   18 

Feet, 

Sec-fL 

July   18 

Aug.  18 

3.48 

82 

Aug.    3 

14 
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Doily  gage  height^  in  feet^  and  discharge,  in  second-feet,  of  Birch  Creek  above  TwelvemUe 

Creek  for  1911. 

[Drainage  area,  88  square  mfles.    Observer,  John  Olsen.] 


June. 

July. 

August. 

September.' 

Day. 

hel^t 

Dia. 
charge. 

Oace 
height 

Die- 
charge. 

hei^t 

Dls- 
charge. 

Gaee 
height 

Dis- 
charge. 

1 

6.5 
4.95 
4.3 
4.5 
4.1 

4.75 

4.1 

3.76 

3.6 

3.45 

3.45 
3.45 
3.25 
3.25 
3.25 

3.25 

3.1 

3.1 

3.1 

3.05 

3.0 
3.05 
3.0 
2.96 
2.96 

2.06 
2.05 
2.05 
2.9 
2.9 
2.9 

650 
388 
210 
263 
161 

331 
161 

91 

58 

53 

53 
53 
35 
35 
35 

35 
24 
24 
24 
21 

18.3 

21 

18.3 

16.2 

16.2 

16.2 
16.2 
16.2 
14.0 
14.0 
14.0 

2.9 
2.85 
2.85 
2.85 
2.85 

2.8 
2.85 
2.86 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
3.6 

3.7 
3.7 
3.6 
3.55 
3.6 

3.45 

3.4 

3.35 

3.3 

3.2 

3.16 

3.1 

3.1 

3.1 

3.0 

3.0 

14.0 
12.0 
12.0 
12.0 
12.0 

10.0 
12.0 
12.0 
14.0 
14.0 

14.0 
14.0 
14.0 
14.0 
68 

83 
83 
70 
64 
68 

63 
48 
44 
39 
31 

28 

24 

24 

24 

18.3 

18.3 

3.1 
3.2 
3.3 
3.4 
3.36 

3.35 
3.25 
3.15 
3.15 
3.1 

3.2 
3.26 
3.25 
3.3 
3.3 

3.3 
3.2 
3.2 
3.16 
3.16 

3.16 

3.1 

3.2 

3.25 

3.26 

3.2 
3.26 
3.2 

24 

2 

31 

3 

39 

4 

48 

5 

*44 

6 

44 

7 

36 

8 

28 

9 

28 

10 

24 

11 

31 

12 

4.35 
4.95 
5.25 
5.35 

5.1 
5.2 
5.1 
6.0 

223 

388 
475 
505 

431 
460 
431 
402 
340 

280 
270 
260 
200 
180 

170 
240 
160 
110 
170 

36 

13 

35 

14 

39 

15 

39 

16 

39 

17 

31 

18 

31 

19 

28 

20 

28 

21 

28 

22 

24 

23 

31 

24 

36 

25 

35 

26 

31 

27 

36 

28 

31 

29 

30 

31 

300 
3.41 

2.41 
505 
110 

B 

89.9 
1.02 

1.18 
550 
14.0 
B 

30.6 
0.348 

0.40 
83 
10.0 
A 

33.2 

Second-feet  per  square  mile 

0.377 

Ron-ofT  (depth  in  inches  on  drainage 
area) 

0.39 

Mft'^lmum 

48 

If  fnimum 

24 

A 

BIRCH    CREEK   BELOW   TWELVEMILE   CREEK. 

This  station  was  established  June  12,  1911.  The  gage  was  located 
on  the  right  bank  of  Birch  Creek  about  a  mile  below  the  mouth  of 
Twelvemile  Creek.  The  gage  datum  remained  constant  during  1911, 
but  was  lowered  at  the  beginning  of  the  1912  records.  On  Jime  25, 
1912,  the  gage  was  removed  by  high  water.  A  new  gage  was  at  once 
installed  a  short  distance  above  the  original  location.  A  rating  curve 
entirely  independent  of  previous  measurements  was  used  at  the  new 
section. 
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158      SURFACE  WATER  SUPPLY  OP  YUKON-TANANA  REGION,  ALASKi. 
DMuarge  meagurements  o/Bireh  Creek  below  Twelvemile  Creek  in  1911-12. 


Date. 


Oace 
ha%bt. 


Dis- 
charKe. 


Date. 


Qage 


Dii- 


1911. 
JmM  12 

13 

July  18 

Aug.    2 

14 


Fett. 
5.61 
5.46 
3.80 
3.55 
3.65 


8ec-fL 
647 
489 
35 
20 
25 


1912. 

June    6 

8 

July  18 

Aug.  17 

18 

Sept,   5 


Fett 
4.65 
4.30 
3.28 
3.56 
3.57 
3.77 


Stc-fl 
IS 


Dmiiy  gage  height^  in  feet,  and  d%»char^,  in  second-feet^  of  North  Fork  of  Bvrh  CnA 
below  Twelvemile  Creek  for  191 1-1  i. 


IDiainage  ana,  141  square  miles.    Observer,  J.  R.  Parkin.] 

June. 

July. 

August. 

September. 

OetDbv. 

Day. 

h«SSt. 

Dis- 
charge. 

be^t. 

Di». 
Charge. 

he^t. 

Dis-    1  Case 
charge.  { height 

Di». 
charge. 

li^t. 

I>is. 

1911. 
1 

900 
630 
290 
310 
240 

420 
290 
160 
100 
80 

66 
65 
54 
45 
45 

41 
35 
34 

32 
32 

30 
27 
26 
24 
23 

23 
24 
22 
22 
21 
21 

3.55 
3.54 
3.54 
3.54 

'**i*56* 

3.61 
3.56 
3,58 
3.63 
4.14 

4.50 
4.44 
4.45 

3.76 
3.75 
3.74 
3.73 

20 

19.6 

19.6 

19.6 

19 

19 
20 
20 
20 
20 

23 
20 
21 
24 
72 

144 
130 
132 
120 
110 

90 
80 
70 
60 
50 

40 
34 
32 
32 
31 
30 

3.77 
3.85 

3.91 
3.90 
3.88 
3.85 
3.90 

4.02 
4.05 
4.05 
4.09 
4.01 

4.02 
3.95 
3.91 
3.88 
3.82 

3.85 
3.83 
3.85 
3.86 
3.88 

4.01 
4.16 
4.20 
4.16 
4.15 

33 
39 
40 
41 
42 

44 
43 

41 
39 
43 

56 

60 
60 
65 
54 

56 

48 
44 
41 
37 

39 
37 
39 
40 
41 

54 
75 
81 
75 

74 

4.09 

IS 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

4.10 
4.09 
4.01 
3.92 
3.92 

3,87 
3.80 
3.78 
3,76 
3.75 

3.73 
3.60 
3.66 
3.64 
3.61 

3.62 
3.64 
3.60 
3.59 
3.58 
3.57 

12 

6.50 
5.64 
5.60 
5.76 

5.82 
5.96 
5.73 
5.51 
5.23 

5.12 
4.93 
4.92 
4.86 
4.70 

4.62 
4.96 
4.64 
4.42 
4.70 

544 

627 
602 
704 

744 

842 
684 
550 
401 

350 
276 
272 
251 
199 

176 
287 
182 
125 
199 

13 

14 

15 

16 

' 

17 

18 

19. 

20 

21 

22 

23... 

24. 

25 

26.... 

27. 

28... 

29 

30... 

31 



Viukn  rfknhiuvA 

422 
2.99 

2.11 
842 
125 
B 

133 
0.943 

1.09 
900 
21 
B 

1 

49.7 
0.352 

0.41 
144 
19 
A 

49.4 
0.350 

0.40 
81 
33 

A 

Second-feet  per 
square  mile  .... 

Run-off  (depth  In 
area) 

Mazlmnm 

M^^TY^n*** 

***"*^ 

1 

{=====■ 

Digitized  by 


Google 


BIBCH  CBEEK  DRAINAGE  BASIN. 


159 


DaUg  gage  heighiy  in  feet,  and  diiekarge,  in  Hcond-feetf  of  North  Fork  of  Birch  Creek 
heUm  Twelvemile  Creek  for  /9/i-i^— Continued. 


June. 

July. 

August. 

September. 

October. 

Day. 

beS^t. 

Dis- 
charge. 

i^t. 

DIs. 
charge. 

he^M. 

DIs- 
diarge. 

hSg^ 

Dis- 
charge. 

Oage 
height. 

Dis- 
charge. 

W12. 
1 

6.1 

6.1 

6.80 

6.20 

4.90 

4.70 
4.46 
4.36 
4.34 
4.25 

4.10 
4.60 
4.90 
4.80 
6.00 

5.60 
5.35 
5.45 
5.65 
5.10 

4.96 
5.30 
6.5 
6.1 

1,060 

1.060 

835 

460 

322 

248 
172 
144 
142 
121 

90 
183 
322 
284 
364 

605 
542 
600 
729 
410 

343 

513 

1.410 

1060 

738 

417 
302 

218 
157 
121 

3.54 
3.55 
3.52 
3.41 
3.38 

3.31 
3.30 
3.28 
3.26 
3.24 

3.27 
3.26 
3.24 
3.29 
3.30 

3.27 
3.28 
3.28 
3.28 
3.28 

3.27 
3.26 

*"i*28* 
3.26 

3.32 
3.34 
3.38 
3.39 
3.38 
3.34 

96 
98 
91 
67 
61 

49 
47 
44 
41 
88 

42 
41 
38 

46 
47 

42 
44 
44 
44 
44 

42 
41 
42 
44 

41 

51 
54 
61 
63 
61 
54 

3.30 
3.28 
3.26 
3.31 
3.30 

3.30 
3.72 
3.85 
3.66 
3.56 

3.96 
4.20 
3.98 
3.82 
3.72 

3.64 
3.56 
3.52 
3.60 
3.60 

3.48 
3.46 
3,46 
3.46 
3.47 

3.52 
3.59 
3.57 
3.55 
3.51 
3.51 

47 
44 
41 
49 
47 

47 
144 
186 
127 
100 

222 
323 
233 

176 
144 

121 
100 
91 
86 
86 

82 
78 
78 
78 
80 

91 
108 
103 
98 
88 
88 

3.52 
3.61 
3.67 
3.79 
3.80 

3.74 
3.70 
3.68 
3.68 
3.64 

3.61 
3.59 
3.60 
3.52 
3.60 

3.65 
3.84 
4.11 
4.02 
4.09 

4.08 
4.00 
3.90 
3.84 
3.79 

3.72 
3.72 
3.71 
3,70 
3.70 

91 
113 
130 
166 
160 

150 
138 
132 
132 
121 

113 
108 
110 
91 
110 

124 
183 
284 
248 
276 

272 
240 
203 
183 
166 

144 
144 
141 
138 
138 

3.68 
3.68 
3.62 
3.58 
3.59 

8.60 
3.60 
3.52 
3.54 
3.52 

3.50 
3.49 
3,60 

132 

2 

132 

3 

116 

4 

106 

5 

106 

6 

110 

7 

•  110 

8 

91 

g 

96 

10 

91 

11 

86 

12 

84 

13 

86 

14 

15 

16 

17 

18..                     ..  .. 

19 

20 

21 

22 

23 

24 

26 

26 

4.4 

4.15 
3.94 
3.76 
3.64 

27 

28 

29 

30 

31 

Mean  discharge. 

Second-feet  per 

square  mOe 

469 
3.33 

3.72 
1,410 
90 
C 

52.2 
0.370 

0.43 
96 
38 

A 

109 
0.773 

0.80 
323 
41 
A 

159 
1.13 

1.26 
276 
91 
A 

104 
0.738 

Run-off  (depth  in 
intdies  on  drainage 
area) 

0.36 

132 

Mfpifnnm 

84 

Accuracy 

• 

A 

BIRCH  GREEK   BELOW  GREAT   UNKNOWN   CREEK. 

This  station  was  established  June  5,  1912.  The  gage  was  located 
on  the  right  bank  of  Birch  Creek  about  100  feet  below  the  mouth  of 
Great  Unknown  Creek.  The  rating  curve  is  well  defined  between  120 
and  400  second-feet.  All  measurements  were  made  by  wading.  The 
measuring  section  was  good  and  the  channel  seemed  to  be  fairly 
permanent. 
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160      SURFACE  WATEB  SUPPLY  OP  YUKON-TANANA  BEGION,  ALASKA. 

Daily  gage  height^  in  feet  ^  and  diseharge,  in  second-feet^  ofBirdi  Creek  below  Great  Thkniom 

Creek  for  191t. 

[Drainage  area,  376  square  miles.    Observer,  F.  C.  SatUfl.] 


June. 

July. 

August. 

Septflonber. 

OetolMr. 

i>«y. 

heSSft 

Dis- 
charge. 

hd^t. 

Dis- 
charge. 

.;^t. 

Dfe. 
charge. 

heSit 

Db- 
chaige. 

iSSt 

cfaarfe. 

1 

3.66 
3.55 
3.75 
3.55 
3.42 

3.35 

*"3.*26* 
3.15 

3.18 
3.20 
3.16 
3.19 
3.22 

3.20 
3.20 
3.25 
3.25 
3.25 

3.22 
3.20 
3.19 
3.18 
3.18 

3.19 
3.22 
3.35 

"i'36' 

218 
186 
253 
186 
153 

138 
130 
120 
113 
106 

110 
113 
107 
112 
116 

113 
113 
120 
120 
120 

116 
113 
112 
110 
110 

112 
116 
138 
135 
132 
128 

3.28 
3.20 

**'i*26* 

3.18 
3.55 
4.10 
3.80 
3.65 

3.80 
4.55 

3.65 
3.60 
3.60 
3.50 
3.49 

3.42 
3.40 
3.42 
3.46 
3.50 

3.75 

125 
113 
113 
113 
113 

110 
186 
400 
272 

218 

272 
626 
524 
422 
320 

218 
201 
201 
172 
170 

153 
148 
153 
162 
172 

240 
300 
290 
280 
272 
253 

3.70 

*"i*95' 
4.00 

**i'85* 
3.80 
3.75 
3.70 

3.69 
3.65 

"iw 

3.68 

3.80 
4.20 
4.55 
4.50 

"i'so* 

234 
272 
800 
844 
355 

320 
202 
272 
253 
234 

231 
218 
210 
201 
227 

272 
448 
626 
590 
610 

500 

400 
340 
320 
310 

300 
290 
280 
270 
272 

3.80 
8.80 
8w75 
3.00 
3.68 

8.70 
3.65 
3.65 
3.60 
8.60 

8.52 
3.40 
3.42 
3.30 
8.32 

3.28 
3.2s 
8.22 

CT 

2 

m 

8 

. 

s 

4 

20 

5 

4.10 
4.05 

355 

378 
345 
313 
378 
355 

292 
424 

759 
652 
800 

900 

850 

900 

1,740 

985 

706 

814 

2,260 

2,520 

2,200 

1,350 
759 
547 
378 
292 

m 

6 

8( 

7 

21s 

8 

3.90 
4.05 
4.00 

3.85 
4.15 
4.8 
4.60 

m 

9 

an 

10 

XH 

11 

178 

12 

m 

13 

15 

14 

08 

15 

18 

16 

US 

17 

UO 

18 

Itt 

19 

6.4 

5.2 

4.70 

4.9 

7.2 

7.6 

7.1 

5.8 

4.8 

4.4 

4.05 

3.85 

20 

21 

22 

*" 

23 

24 

25 

26 

.... 

27 

28 

29 

30 

31 

..:::;;;i 

1 

MeandischarKe. 

856 
2.28 

2.20 
2,520 
292 
D 

131 
a348 

a40 
253 
106 

A 

236 
0.628 

a72 
626 
110 

B 

....*..'. 

327 
a870 

a97 
626 
201 

B 

IS 

Seoond-feet    per 
square  mfl© 

aai 

Run-off   (depth   in 
indies  on  drainage 
area) 

aM 

Mfixiniuni 

m 

Mtnimufn 

m 

Accuracy 

B 

Note.— Disdiarges  on  days  of  missing  gage  heights  were  estimated  by  aid  of  comparative  hydrogrtiil& 
BIROH   GREEK   BELOW   OLUMS   FORK. 

This  station  was  established  June  8,  1911.  The  gage  was  located 
on  the  right  bank  of  Birch  Creek  just  below  the  mouth  of  McLean 
Creek  and  about  3  miles  below  Clums  Fork.  Conditions  at  the  sta- 
tion were  favorable  for  accuracy.  The  rating  curve  is  fairly  weD 
defined  for  low  and  medium  stages.  Measurements  were  made  from 
a  boat  at  high  and  medium  water  and  by  wading  at  low  water. 
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BIBOH  OBBBK  DBAINAQB  BASIN. 
Ditckatge  meaturemerUa  of  Birth  Creek  behw  Chans  Fcrh^  1910-11. 
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Date. 

hS^t- 

Dal*. 

iSSS^ 

Di»- 
obaigo. 

JmM   8.. 

1910. 

FitL 
4.88 
4.46 
4.06 

fi02 
886 

Jtme  10.. 
Aug.    1.. 

1011. 

FttL 
6.08 
3.16 

Sec-fU 
61 

25 

Jolj  26 

Noix.-Zflro  of  1910  gige  WM  OJO  fDOt  below  that  of  1911. 

DaQif  gage  height,  in  feet,  and  diseharge,  in  eecond-feetf  of  Birch  Creek  below  Clume  Fork 

for  1910-11, 


[Drainage  area,  600  siiaare  mfles.    Obewers:  Mrs.  P.  Warren,  1910;  Robert  Warren,  1911 

1 

June. 

July. 

September. 

Day. 

hel|^ 

Dis. 
charge. 

hel^t 

Di». 
charge. 

heii^t 

Dis- 
charge. 

i^t 

Dis- 
charge. 

1910. 
1 

6.14 
4.60 
4.06 
8.85 
6.90 

6.60 
4.85 
4.88 
4.12 
8.98 

3.85 
3.82 
8.88 
8.75 
3.60 

8.48 
8.45 
8.80 
4.12 
3.85 

3.68 
3.66 
8.78 
4.40 
4.42 

8.99 
3.80 
3.68 
3.56 
3.06 
4,75 

1,010 
604 
891 
286 

2,440 

1,840 
816 
530 
409 
349 

286 
284 
307 
258 
207 

109 
161 
276 
400 
296 

233 
227 
260 
650 
561 

858 
276 
233 
194 
340 
752 

4.40 
4.15 
8.99 
8.79 
8.09 

8.64 
8.54 
8.50 
3.46 
3.40 

8.40 
8.38 
8.32 
8.30 
3.31 

8.30 
8.32 
4.00 
5.99 
5.30 

4.70 
4.45 
4.88 
4.22 
4.44 

4.80 
4.74 

4.88 
4.66 
4.49 
4.35 

550 

424 
858 

272 
237 

220 
188 
175 
164 
147 

147 
142 
125 
120 
123 

120 

125 

357 

1,650 

1,120 

720 
577 
539 
457 
572 

783 
745 
835 
696 
599 
524 

4.22 
4.32 
4.28 
4.80 
4.61 

4.05 
4.64 
4.48 
4.38 
4.30 

4.26 
4.18 
4.09 
4.15 
6.10 

6.15 
6.05 
5.82 
5.42 
4.90 

4.80 
4.58 
4.48 
4.42 
4.45 

4.49 
4.42 
4.41 
4.35 
4.18 

457 

2 

508 

8 

487 

4 

497 

i 

666 

6 

881 

7 

684 

8 

4.34 
4.48 
6.82 

6.90 
6.96 
6.66 
4.90 
4.50 

4.50 
4.36 
4.23 
4.06 
4.04 

4.10 
6.37 
6.26 
4.72 
4.24 

4.06 
3.97 
4.09 
5.32 
6.96 

618 
566 

1,920 

2,440 

2,480 

1,390 

848 

604 

604 
520 
462 
383 
374 

400 

1,960 

1,090 

783 

467 

878 

844 

896 

1,130 

1,630 

508 

9 

539 

10 

497 

U 

477 

12 

438 

13 

396 

14 

424 

15 

1,740 

1,780 
1,700 
1,520 
1,200 
848 

16 

17 

18 

19 

20 

21 

783 

22 

649 

23 

503 

24 

561 

25 , 

577 

26 

500 

27 

561 

28 

556 

29 

524 

30 

438 

81 

941 
1.67 

1.34 
2,480 
344 
B 

479 

a7g6 

0.92 
2,440 
161 
A 

445 
a  742 

0.86 
1,650 
120 
A 

739 

fl*AC<n44mt  jHT  iKinire  mile 

1  28 

Ran-ofl  (depth  in  inches  on  drafaiage 
area) 

1.87 

Maxinram 

1.780 

Minhnnm 

396 

Aocoracy 

A 

t— =— ^— 

42013*— W8P342— IB 
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162      8UBFACB  WATBB  SUPPLY  OP  YUKON-TANANA  REGION,  ALASKA. 

DaUy  gage  height,  in  feet,  and  du(^arge,  in  ucomd-feti,  of  BMi  Credt  below  CUaa 
Fork/or  1910-11— Contmued. 


June. 

July. 

August. 

Septanbv. 

D^y 

bS^ 

Dis. 
charge. 

hd^. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

b^l 

1911. 
1 

3.48 
4.40 
4.95 
4.55 
4.35 

3.83 
4.35 
3.75 
3.35 
3.05 

2.96 
3.40 
3.00 
Z77 
3.73 

Z63 
3.55 
2.50 
2L44 
2.38 

3.36 
3.35 
3.31 
2.38 
3.38 

3.39 
2.38 
2.26 
3.36 
3.30 
2.18 

541 
1,130 
1,530 
1,330 
1,060 

733 
1,080 
691 
438 
341 

313 
fiOO 

330 
333 
315 

183 
163 
147 
131 
115 

110 
106 
98 
90 
90 

93 
90 
86 
86 
73 
68 

2.15 


2.50 
2.63 
2.71 
Z78 
3.00 

4.75 
4.25 
4.05 
3.75 
3.44 

3.20 
Z98 
Z88 
3.79 
Z73 

3.73 

"i'TO* 

3.70 

63 
60 
55 
55 
55 

50 
50 
50 
80 
90 

147 
183 
311 
235 
604 

1,370 

1,010 

878 

691 

520 

405 
313 
273 
339 
315 

315 
310 
SOB 
308 
305 
308 

Z69 
Z7« 
Z8S 
Z90 
3.85 

Z69 
Z70 
3.69 
3.67 
Z65 

2.73 
Z85 

*i"85* 

2.78 
Z55 
Z42 
Z40 
Z36 

Z38 
Z43 
Z50 
Z58 
Z65 

Z85 

"Tio' 

» 

2 

IS 

8 

371 

4 

» 

5 i 

n 

6 

206 

7 

» 

8 

» 

0 

5.02 
4.97 

4.60 

4.m 

4.89 
4.80 
5.15 

5.09 
5.35 
5.80 
5.11 
4.68 

4.34 
4.00 
3.83 
3.80 
3.02 

3.35 
3.55 
3.66 
3.30 
3.45 

1,500 
1,550 

1,360 
i;300 
1,480 
1,410 
1,600 

1,640 
1,800 
2,270 
1,660 
1,330 

1,000 
846 
733 
721 
615 

476 
578 
628 
451 
536 

19S 

10 

198 

11         

215 

12 

n 

13             

290 

14 

m 

15 

VL 

16 

as 

17 

IS 

18 

125 

19 

120 

20 

m 

21 

us 

22 

12s 

23 

117 

24 

170 

26 

191 

26 

20 

27 

4S0 

28 

flO 

29 

30 

31 

Kmndf^fAhfire^      

1,160 
L93 

t58 
3,270 
451 
B 

389 
0.648 

a75 
1,530 
68 
A 

295 
a493 

0.57 
1,370 
50 
A 

........ 

3M 

Second-feet  per  sqinre  mfle 

asn 

Run-off  (depth  in  inches  on  drafaiage 
area) 

aso 

If  aximuni 

5<B 

Minimum 

119 

A 

BIROH  CREEK  ABOVE   SHEEP  CREEK. 

This  station  was  established  June  1;  1911.  The  gage  was  located 
on  the  left  bank  at  Buckley  Bar  and  about  a  mile  above  Sheep 
Creek.  The  measurements  were  made  from  a  boat  at  high  and 
mediimoL  water  and  by  wading  at  low  water.  The  station  conditions 
were  favorable  for  acciu*acy  and  the  rating  curve  is  well  defined  for 
all  stages. 

Discharge  measurements  of  Birch  Creek  above  Sheep  Creek  in  1911-lt. 


Date. 


1911. 

June    1 

2 

July  26 

28 

Aug.  18 


Oa« 
leignt. 


heigl 


FeeL 
6.54 
5.70 
2.74 
2.72 
4.33 


Dis- 
charge. 


8ec-fL 

4,070 

2,840 

102 

104 

1,330 


Date. 


1912. 

May  28 

29 

July   14 


Oaee 
h^t 


Feei. 
3.84 
5.96 
3.05 


Dis- 
cbai^i. 


Sec-ft, 
TOP 

2,881 


Noi!i.->Zero  of  1912  gage  was  0.08  foot  below  that  of  1911. 
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2>a%  gage  hdgkt^  infeei,  and  ducharge,  in  teeond-feet,  o/BMi  Creek  above  Sheep  Cfreek 

far  1911-12. 

[DnioAge  area,  873  square  miles.    Oteeirer,  Cbas.  H.  Bofsn.] 


June. 

July. 

August. 

September. 

Dtj. 

i^t. 

Dis- 
charge. 

hei^t 

Dis- 
charge. 

hi4?t 

Dls. 
charge. 

hel^t 

Dia- 
chargtt. 

1911. 
1 

6.54 
5.90 
6.36 
6.02 
6.16 

6.26 
6.33 
5.47 
5.52 
5.14 

4.76 
4.73 
5.32 
5.02 
5.24 

5.42 
5.33 
6.26 
5.44 
6.02 

4.49 
4.20 
4.02 
3.98 
3.79 

3.58 
3.70 
3.72 
3. 58 
3.70 

4,030 
3.150 
3.630 
3.  .110 
3,490 

3.630 
3,730 
2.590 
2,660 
2,200 

1,770 
1,730 
2,410 
2,050 
2,320 

2,530 
2.430 
3,630 
2.560 
2,050 

1.470 
1,170 

988 
952 
782 

610 
705 
722 
610 
705 

3.72 
4.12 
5.25 
4.64 
4.53 

4.08 
4.27 
3.94 
3.52 
3.24 

a.  14 
3.26 
•3.16 
3.08 
2.99 

2.94 
2.94 
2.92 

2.88 
2.84 

2.  SI 
2.80 
2.78 
2.74 
2.72 

2.74 
2.74 
2.72 
2.76 
2.74 
2.73 

722 
1,090 
2,330 
1.630 
1,510 

1.040 

1,240 

916 

563 

366 

304 
379 
316 
269 
220 

195 
195 

185 
166 
148 

134 
130 
124 
111 
105 

111 
111 
105 
118 
HI 
108 

2.71 
2.70 
2.68 
2.71 
2.68 

2.67 
2.65 
2.64 
2.66 
2.69 

'i'.u 

4.90 
4.40 
4.32 
3.90 
3.92 

3.46 
3.32 
3.21 
3.12 
3.10 

3.04 
3.02 
3.03 
3.02 
3.01 

102 
99 
93 

102 
93 

90 

84 
82 
87 
96 

150 
196 
230 
300 
900 

1,920 

1,370 

1,290 

880 

898 

519 
419 
346 
292 
280 

247 
236 
242 
236 
230 
230 

***3.66* 
3.06 
3.12 
8.07 

3.04 
3.03 
2.99 
2.97 
2.96 

3.04 
3.14 
3.16 
3.18 
3.15 

3.14 
3.11 
3.10 
3.05 
3.04 

*2.*94* 
3.02 
3.08 

3.14 
3.43 
3.59 
3.68 
3.64 

230 

2 

260 

8 

275 

4 

292 

6 

264 

ft 

247 

7 

242 

8 

220 

9 

210 

10 

306 

11 

247 

12 

304 

13 .  . 

316 

14 

328 

15 .  .. 

310 

16 

304 

17 

286 

18 

280 

19 

252 

20 

247 

21 

230 

22 

210 

23 

196 

24 

236 

25 

269 

26 

304 

27 

497 

28 

617 

29 

689 

30 

657 

$1 

M«!aii  d<!wharg« 

2,150 
2.46 

2.74 
4,030 
610 
A 

486 
0.667 

0.64 
2,330 
106 
A 

39.S 
0.466 

0.53 
1,920 
82 
A 

307 

SeoooMl-foet  per  square  mile 

0.352 

Run-off  (depth  in  inches  on  drainage 
area) 

0.39 

iBftTrm^tw 

689 

M*TnQm, , ,      .,    ■••.••      •■ 

196 

Aocurac7 

A 
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DaOif  gage  height,  infeei,  onidMiarge,  in  tecond-feet,  ofBirdt  Creek  above  Sheep  Cnd 

Jot  iWi-if— Continued. 


May. 

June. 

July. 

August. 

S^tembir. 

Dij. 

lMii& 

I>is. 
charge. 

^JSsi. 

IM9- 

chaige. 

^L 

Dis- 
charge. 

bS^t. 

Dis- 
charge. 

hd^t. 

1913. 
1 

6.3 

8.4 
7.1 
6.1 
6.0 

4.4 

4.10 
3.90 
4.00 
4.20 

8.96 
$.80 
5.4 
5.0 

*6.'8** 

4.8 
5.2 
7.5 
9.5 
9.4 

7.1 
5.5 
4.7 
4.3 
3.8 

8,320 
6,370 
4440 
3,060 
1.780 

1.190 
920 
756 
836 

1,010 

TM 

680 

3,220 

1^780 

2,200 

2.500 
2.400 
8,000 
4.030 
2.200 

1,570 
2,000 
5,030 
8.100 
7,940 

4.440 
2,330 
1,470 
1,100 
680 

3.70 
3.50 
3.60 
3.50 
3.37 

3.26 
3.16 
8.10 
3.09 
3.06 

3.10 
3.10 
3.10 
3.09 
3.12 

3.10 
3.08 
3.09 
8.13 
3.13 

3.15 
3.16 
3.13 
8.12 
3.08 

3.06 
3.09 
3.24 
3.30 
3.26 
3.19 

606 
466 
536 
466 
382 

316 
268 
225 
220 
203 

225 
225 
225 
220 
236 

225 
214 
220 
242 
242 

252 
258 
242 
236 
214 

198 
220 
304 
340 
316 
274 

3.12 
3.11 
3.08 
3.08 
3.06 

3.06 
3.60 
4.20 
3.90 
3.65 

3.96 
4.80 

'**3.*66* 
3.56 
3.50 
3.43 

3.36 
3.34 
3.30 
3.30 
3.36 

3.41 
3.78 
3.86 
3.80 
3.65 
3.60 

236 
230 
214 
214 
203 

203 
536 
1,010 
755 
670 

795 
1,570 
1.200 
1,000 

800 

600 
535 
500 
465 
420 

376 
364 
340 
340 
376 

406 
642 
718 
680 
570 
636 

3.60 
3.90 
3.90 
8.90 
3.90 

3.90 
3.80 
3.85 
3.70 
3.70 

3.65 
3.60 
3.55 

"'i'To' 

3.80 
3.90 
4.6 
4.7 

*5.*8  ' 
5.6 

53S 
755 

;» 

7S5 

6» 
718 
606 
MS 

570 
5SS 

500 
500 
606 

680 

2 

S 

4 

h 

6 

7 

8 

4.7 
4.4 

4.7 

4.5 
4.7 
5.1 
5.9 
5.1 

5.6 
5.6 
5.0 
4.5 
4.36 

4.35 

4.30 

4.8 

4.5 

3.06 

3.75 

3.80 

3.80 

5.9 

6.0 

4.0 

1.470 
1.190 
1,470 

1,280 
1.470 
1.890 
2,810 

Hsoo 

2.460 
2.450 
1,780 
1.280 
1,140 

1,140 

ilioo 

liSTO 

1.280 

796 

642 

680 

680 

2.810 

2,930 

1,670 

9 

10 

11 

13 

U 

14 

15 

16 

17 

755 

18 

1,S30 
1.470 
1,700 

2,000 
2,690 
2,450 

19 

30 

31 

32 

23 

34 

35 

36 

37 

38 



30 

30 

81 

1 

Meuidisdarse. 
Becond-feet  p«r 

1,680 
1.81 

1.62 
2.9m 
642 
A 

2,670 
8.06 

3.41 
8.100 
680 
B 

284 
0.325 

0.37 
605 
19S 

A 

561 
0.643 

0.74 

203 
A 

98* 

l.U 

1l^H>fl  (depth  In 
inches  on  drainage 
area) 

0.97 

U^Yhmim 

2.000 

Uiniimifn 

Mft 

Aocoracy 

A 

BIBOH  CREEK  AT  FOUBTEENMILE  HOUSE. 

This  station  was  established  June  26, 1908.  The  gage,  which  was  a 
vertical  staff  located  on  the  left  bank  of  Birch  Creek  just  above  the 
Alaska  Road  Commission  ferry,  was  read  morning  and  evening.  It 
was  set  at  a  different  level  each  season,  and  the  published  gage  heights 
of  different  years  are  not  comparable,  for  they  have  not  been  reduced 
to  a  common  datum.  Measurements  were  made  from  the  ferry, 
except  at  extreme  low  water,  when  they  were  made  by  wadmg  at  the 
ford  above  the  gage.  The  highest  discharge  measurements  were 
obtained  in  1911 ,  and  the  direction  of  the  curve  for  that  year  has  been 
used  to  define  the  high-water  curves  for  the  other  years.  All  the 
rating  curves  are  fairly  well  defined  for  low  and  medium  stages.  TTie 
measuring  conditions  were  fair,  and  the  discharges  as  published  should 
not  vary  far  from  the  actual  flow. 
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DtBcharge  measurements  of  Birch  Creek  at  Fowrteenmiie  House  for  1908-491$. 


Date. 

Width. 

Arm  of 
secUotL 

vdoo- 
ity. 

h2S?t 

charge. 

Date. 

Width. 

Ana  of 
seotloo. 

Mean 
Ity. 

bSS^t 

Dia- 
ohana. 

Fett 

JfW< 

1906. 

Ftd. 

««./<• 

per  tee. 

FeeL 

n& 

1911. 

Ftd. 

tA- 

per  Hc 

FteL 

nri) 

Judo  27 

230 

655 

L62 

3.17 

May  38 

300 

8.74 

6.90 

33 

315 

653 

1.60 

3.07 

i;o4o 

39 

395 

1,770 

8.58 

6.44 

6,380 

Sept  U 

364 

990 

2.18 

4.00 

2,060 

July  34 

300 

230 

L40 

L86 

•  808 

12 

353 

870 

2.03 

3.82 

1,730 

1912. 
May  35 

1909. 

378 

880 

1.82 

8.16 

1,600 

JmM  17 

375 

1,190 

2.75 

8.55 

3,370 

July    8 

333 

807 

1.02 

2.06 

•  560 

18 

278 

1,300 

8.15 

4.15 

4,090 

13 

327 

273 

1.76 

1.86 

•  478 

Aug.    8 

255 

868 

2.05 

2.43 

1,780 

Sept  13 

351 

419 

146 

2.65 

•  1.080 

1910. 

June    5 

270 

1,020 

2.18 

3.13 

3,330 

July  18 

226 

450 

1.18 

1.16 

•  543 

19 

195 

619 

1.31 

1.63 

906 

a  Wading  measorements. 

DoUy  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Birch  Creek  at  FourteenmiU 

House  for  1908-1912, 


[Drainage  area, 

2,150  square  miles.    Observer,  C.  R .  Rieger.; 

May. 

June. 

July. 

August 

October. 

Day. 

l^t. 

Di». 
charge. 

helgirt. 

Dls. 
charge. 

he^t 

Dis- 
charge. 

hd^t. 

Dis- 
charge. 

hei^ 

Dls- 
charge. 

hej^t. 

Dis- 
charge. 

1908, 
1 

8.40 
3.10 
3.00 
3.30 
3.05 

3.00 

3.15 

3.9 

4.3 

4.2 

3.8 

3.45 

3.30 

3.10 

3.00 

3.00 
3.10 
3.05 
3.00 
2.90 

2.80 
2.70 
2.60 
2.60 
2.50 

2.50 
2.60 
2.65 
2.60 
2.60 
2.65 

1,330 
1,020 

940 
1,220 

982 

940 
1,070 
1,900 
2,450 
2,310 

1,780 
1,380 
1,220 
1,020 
940 

940 
1,020 
982 
940 
860 

785 
715 
655 
655 
600 

600 
655 
685 
655 
655 
685 

2.60 
2.55 
2.50 
2.50 
2.50 

2.50 
2.45 
2.40 
2.40 
3.50 

3.45 
3.25 
3.10 
3.00 
2.90 

2.90 
2.85 
2.90 
2.90 
2.96 

3.00 

3.20 

3.7 

3.6 

3.45 

3.45 
3.40 
3.35 
3.50 
3.8 
3.7 

665 

628 
600 
600 
600 

600 
575 
550 
550 
1,440 

1,380 

1,170 

1,020 

940 

860 

860 
822 
860 
860 
900 

940 
1,120 
1.660 
1,550 
1,380 

1,380 
1,330 
1,280 
1,440 
1,780 
1,660 

3.6 
3.7 
4.1 
5.6 
6.0 

5.8 
5.2 
5.1 
4.8 
4.3 

4.0 
3.9 
3.7 
3.7 
3.6 

3.6 
3.6 
3.6 
3.6 
3.7 

3.6 
3.50 
3.35 
3.20 
3.10 

3.00 
2.90 
2.80 
3.70 

1,560 
1,660 
3,170 
4,700 
5,500 

5,100 
3,950 
3,770 
3,350 
2,450 

2,030 
1,900 
1,660 
1,660 
1,550 

1,550 
1,550 
1,550 
1,550 
1,660 

1,550 
1,440 
1,380 
1,130 
1,030 

940 
860 
785 
715 

2 

3 

4 

5.. 

6      

7 

8 

9 

10 

11 

12 

13  . 

14 

15 

16 

17 

18 

19 

** 

30 

21 

22 

23 

34 

26 

26 

3.35 
3.20 
3.10 
3.08 
3.30 

1,280 
1,120 
1,020 
1,010 
1,120 

27 

28 

29 

9 

81 

MeandJs- 
charge.  ^ 

1,110 
a  516 

a  10 

1,280 
1,010 

1,060 
0.488 

0.56 
2,450 
600 
A 

1,030 
a479 

0.55 
1,780 
550 
A 

3,090 
a973 

1.06 
5,500 
715 
A 

SeeoDd-feetDer 
square  vnlV^-  - 

Run-off  (depth 
in  inches  on 
drelnagearea) 

M  Axlmnni 

AoQUicy 



^ 
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DaUy  gage  heightt  in  feett  ond  dudktrge,  in  second-feet,  of  Birch  Creek  at  Fowieenmk 
House  for  IBOS-lSlg—Contimied. 


May. 

June. 

Jnly. 

August. 

September. 

Octobv. 

DV. 

Oace 
hei^t. 

Dis- 
charge. 

hei^. 

Dis- 
charge. 

be^t. 

DIs- 
charge. 

Oage 
he^t. 

Dis- 
charge. 

i^t. 

Dis- 
charge. 

Gmee     Dii. 

igo9. 
1 

3.6 
8.7 
3.6 
3.6 
3.4 

3.3 
3.2 
3.0 
4.0 
7.2 

6.0 
4.4 

4.6 
4.6 
4.9 

4.2 
3.4 
4.1 
3.7 
3.2 

2.9 
2.6 
2.4 
2.6 
2.9 

3.2 
3.3 
3.2 
2.9 
2.6 

3,200 
3,410 
3,260 
3.110 
2.970 

2,830 
2,600 
2,420 
3,910 
11,300 

6,850 
4,640 
6,020 
4,830 
6,640 

4,270 
2,970 
4,090 
3,410 
2,690 

2,300 
1,960 
1,740 
1,840 
'2,300 

2,090 
2,830 
2.690 
2,300 
1,960 

2.4 
2.1 
2.0 
1.8 

1.8 

1.8 
1.8 
2.0 
2.1 
2.2 

2.4 
2.8 
4.0 
6.3 
7.0 

6.4 
3.8 
3.0 
2.2 
2.0 

2.0 
1.9 
1.8 
1.8 
1.6 

1.6 
1.6 
1.8 
3.0 
3.1 
3.4 

1,740 
1,450 
1,370 
1,210 
1,210 

1,210 
1,210 
1,370 
1,460 
1,640 

1,740 
2,180 
3.910 
6,520 
10,700 

6,750 
3,670 
2,420 
1,640 
1,370 

1,370 
1,390 
1,210 
1,210 
1,060 

1,050 
980 
1.210 
2,420 
2,650 
2,970 

3.4 
3.1 
3.0 
3.2 

2.8 

2.6 
2.4 
2.4 
2.6 
3.0 

8.3 
2.9 
2.7 
2.6 
2.4 

2.2 
2.1 
2.0 
1.9 
1.8 

2.4 
2.6 
2.3 
Zl 
2.0 

1.8 
1.8 
1.8 
1.7 

1.1 

2.970 
2,660 
2.420 
2,690 
2,180 

1,840 
1,740 
1,740 
1,840 
2,420 

2,830 
2,300 
3,060 
1,960 
1,740 

1,640 
1,450 
1.370 
1,390 
1,210 

1.740 
1,950 
1,640 
1,450 
1,370 

1,310 
1,210 
1,210 
1,130 
1,060 
9S0 

1.2 

980 
910 
910 
910 
840 

840 
780 
780 
780 
780 

780 
780 
780 
780 
780 

780 
780 
840 
840 
780 

780 
780 
780 
780 
780 

780 
780 
780 
780 
780 

1.2 
1.2 

TM 

2 

79 

8 

4 

6 

e 

7 

8 

0 

10 

11 

12 

13 

14 

16 

4.2 

6.0 
6.2 
7.2 
8.1 
8.0 

7.8 
7.1 
6.2 
4.6 
4.3 

4.0 
4.0 
3.0 
3.8 
3.7 
3.6 

4,270 

6,860 
8,650 
11,200 
13,700 
13,400 

12,800 
11,000 
8,650 
6,020 
4,460 

3,910 
3,010 
3,740 
3,670 
3.410 
3,260 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

29 

30 

81 





Kean  dJs- 

oharge.. 

Seoond-feetper 

square  mile. . 

Runoff  (depth 

in  inches  on 

drainaf^area) 

iffti^fmnip  .... 

7,110 
3.31 

2.09 

13,700 

3,280 

B 

3,500 
1.63 

1.83 

11,200 

1.740 

B 

2,320 
1.08 

1.24 
10,700 
980 
B 



1,780 
a828 

0.96 
2,970 
980 
A 

804 
0.374 

a42 
980 
780 
B 

780 

aos 

Iftnlm^m 



Aoouracy 

B 

' 
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Daly  gage  heigMy  in  feet^  and  disehargty  in  gecond-feHy  of  Birch  Creek  at  F<mrteenmfile 
House  for  i9(»-i9/f— Continued. 


May. 

Jane. 

Joly. 

Angost. 

September. 

October. 

Day. 

Oace 
heiSt. 

Dis- 
charge. 

Oage 
hei^t 

Dis- 
charge. 

hel^t 

Dia- 
diarge. 

be^t. 

Dls- 
charge. 

heJ^t. 

Dls- 
diarge. 

hd^. 

Dia- 
charge. 

mo. 
1 

4.5 
4.0 
3.6 
3.6 
3.2 

3.0 
2.7 
2.6 
2.4 
2.9 

4.4 

5.8 
5.1 
3.7 
3.1 

2.8 
2.6 
2.6 
2.3 
2.2 

2.1 
2.4 
4.0 
3.2 
2.3 

2.1 
2.0 
2.6 
4.6 

4,320 
3.460 
2,860 
2,860 
2,320 

2,060 
1,750 
1,550 
1,460 
1,970 

4,140 
7,070 
5,600 
3,000 
2,200 

1,860 
1,660 
1,550 
1,370 
1,280 

1,200 
1,460 
3,460 
2,320 
1,370 

i;200 
1,120 
1,650 
4,320 
4,060 

4.2 
3.6 
2.9 
2.6 
2.6 

6.4 
3.8 
3.2 
2.7 
2.0 

1.8 
1.8 

*'i*i6* 

1.7 
2.0 

1.7 

1.6 

1.60 

1.6 

2.0 

2.0 

1.8 

1.6 

1.50 

1.50 

1.7 

3,800 
2,880 
1,970 
1,660 
1,550 

6,140 
8,150 
2,320 
1,750 
1,120 

970 
970 
900 
830 
760 

090 
620 
560 
900 
1,120 

900 
830 
760 
830 
1,120 

1,120 
«70 
830 
760 
760 
900 

2.6 
2.3 
2.0 
1.8 
1.60 

1.46 
1.30 
1.20 
1.25 
1.30 

1.30 
1.20 
1.10 
1.00 
1.00 

.95 
.96 
1.00 
1.25 
2.8 

2.4 
2.2 
2.0 

1.8 
1.8 

2.1 
2.3 
2.2 
2.2 
2.1 
2.0 

1,650 

1,370 

1,120 

970 

760 

730 
640 
680 
610 
640 

640 
580 
530 
480 
480 

455 
466 
480 
610 
1,880 

1,460 

1,280 

1,120 

970 

970 

1,200 
1,370 
1,280 
1,280 
1.200 
1.120 

1.8 
2.0 
2.3 
2.3 
2.2 

2.6 
2.6 
2.4 
2.2 
2.1 

2.0 
2.0 
2.0 
2.0 
2.0 

3.6 
3.9 
3.9 
3.6 
3.2 

2.6 
2.4 
2.3 
2.3 
2.2 

2.3 
2.3 
2.3 
2.2 

2.0 

970 
1.120 
1,370 
1,370 
1,280 

1,660 
1,650 
1,460 
1,280 
1,200 

1,120 
1,120 
1,120 
1,120 
1,120 

2.860 
3,300 
3.300 
2,860 
2,320 

1,650 
1,460 
1,370 
1,370 
1,280 

1,370 
1,370 
1,370 
1,280 
1,120 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 

1,120 

8 

1,040 

s 

1,040 

4 

1,040 

5 

1,040 
1,040 

6 

7 

8 

9 

10 

11 

12. 

13 

4.3 
4.6 
5.3 

5.9 
5.9 
6.7 
6.2 
4.8 

4.6 
4.6 
4.7 
5.0 
5.9 

6.2 
5.8 
4.2 
4.0 
3.0 
4.1 

3.970 
4,500 
6,920 

7,310 
7.310 
6,830 
5,710 
4,800 

4,500 
4,500 
4.090 
5,290 
7,310 

8.030 
7,070 
3,800 
3,460 
3,300 
3,630 

14 

15 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mean  dis- 
charge. . 

5,370 
2.50 

1.77 

8.030 

3,300 

B 

2,660 
1.19 

1.33 

7.070 

1,120 

B 

1,430 
0.666 

0.77 

6,140 

660 

A 

932 
a434 

0.50 

1,860 

455 

A 

1,670 
a730 

0.81 

3,300 

970 

A 

1.060 

Seoond-feetper 

0.488 

RimK>ff  (depth 
in  inches  on 
drataafearea) 

Maximum 

0.11 
1,120 

IflniTn^rri 

1,040 

Aoeoiacy 

A 

J 

-: — t 
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168      SUBFAOE  WATEB  SUPPLY  OF  YUKOK-TAKANA  BS(HONy  ALASKA. 

Daily  gage  height,  in  feet,  and  discharge,  in  ieeondfeet^  of  Bink  Creek  at  FowrUetmik 
Home  for  1908-191S—<xmtxaued, 


May. 

Jone. 

Jnly. 

Angost. 

SepCfloiber. 

Octobv. 

D^y. 

m^t. 

Dis- 
charge. 

he!^. 

Dis- 
diaige. 

hSgSL 

Dis- 
charge. 

1m!Se^ 

iDis. 

hei^. 

Dll. 
efaarge. 

A 

Dfe- 
chaiik 

1911. 
1 

7.7 
6.9 
6.4 
6.3 
6.2 

6.4 
6.7 
6.9 
6.6 
6.2 

4.9 
4.8 
4.8 
4.9 
4.9 

6.3 
6.3 
6.9 
6.0 
6.3 

4.8 
4.4 
4.0 
3.8 
3.8 

3.6 

3.30 

3.20 

8.20 

3.10 

9,240 
7,320 
6,180 
5  960 
6,740 

6,180 
6,840 
5,120 
4360 
8,820 

3,300 
3,130 
3,130 
3800 
3,300 

4,000 
4,000 
6,120 
6.320 
4,000 

3,130 
2,600 
1920 
1,670 
i;670 

1,440 
1,140 
1,060 
1,060 
970 

8.30 
8.60 
4.4 

6.0 

4.7 

4.7 
4.8 
4.8 
3.8 
3.40 

3.10 
3.00 
2.86 
2.60 
2.66 

2.60 
2.86 
2.26 
2.20 
2.10 

2.10 
2.00 
1.90 
1.90 
1.80 

1.80 
1.75 
1.76 
1.70 
1.70 
1.70 

1,140 
1,830 
2,600 
3,470 
2,970 

2,970 
2,860 
2,850 
1,670 
1,230 

970 
890 
775 
626 
600 

676 
502 
460 
440 
400 

400 
360 
825 
825 
290 

290 
275 
275 
260 
260 
260 

1.66 
1.66 
1.60 
1.60 
1.60 

1.60 
1.56 
1.60 
1.60 
1.60 

1.60 
1.70 
2.00 
2.00 
2.00 

8.S6 
4.2 
4.0 
3.8 
3.40 

8.80 
8.06 
2.80 
2.60 
2.40 

2.30 
2.26 
2.25 
2.25 
2.20 
2.20 

246 
246 
230 
280 
280 

230 
218 
206 
206 
206 

230 
260 
360 
360 
360 

1,180 
2,200 
1,920 
1670 
1,230 

1,060 
930 
740 
625 
526 

480 
460 
460 
460 
440 
440 

2.20 
2.30 
2.30 
2.30 
2.80 

2.30 
2.30 
2.80 
2.80 
2.20 

2.15 
2.10 
2.20 
2.40 
2.85 

2.25 
2.20 
2.15 
2.20 
2.80 

2.30 
2.40 
2.45 
2.40 
2.40 

2.80 
2.35 
2.30 
2.20 
2.20 

440 
480 
480 
480 
480 

480 
480 
480 
480 
440 

420 
400 
440 
625 
502 

460 
440 
420 
440 
480 

480 
625 
650 
626 
526 

480 
502 
480 
440 
440 

2.20 
2.30 
2.40 
2.45 
2.50 

2.40 
2.30 
2.20 
2.00 
1.90 

1.80 
1.70 
1.75 
1.70 
1.70 

1.90 
2.10 
2.00 
1.90 
1.70 

1.60 
1.50 
1.48 

419 

2 

m 

8 

m 

4 

m 

6 

Ok 

6 

m 

7 

m 

8 

4M 

0 

Ml 

10 

» 

11 

m 

12 

M 

13 

SI 

H 

M 

16 

6.6 

6.7 
7.3 
8.6 
9.7 
9.4 

8.6 
7.4 
6.2 
6.6 
6.2 

7.8 
8.0 
7.0 
6.6 
6.2 
6.6 

4,360 

4,740 
8,280 
11,700 
14,800 
13,400 

11,700 
8,620 
6,740 
4,360 
6,740 

9,480 
10,000 
7,560 
6,620 
6,740 
4,660 

m 

16 

sx 

17 

UN 

18 *.. 

IN 

19 

SX 

20 

HI 

21 

s» 

22 

M 

23 

Stt 

24 

26 

26 

27 

28 

20 

30 

81 

Mean   dis- 

8,060 
8.76 

2.38 
14,800 
4,3M 

3,860 
1.80 

2.01 
9,240 
970 
A 



1,020 
0.474 

0.56 
3,470 
260 
A 

601 
0.280 

0.32 
2,200 
206 
A 

473 
0.220 

0.26 
550 
400 
A 

m 

S«oond.feSper 
square  mue... 

CM 

RoiHtff  (depth 
In  tiudies  on 
drainage  area) 



0.14 
57S 

|ff«nttnnm  a. 

101 

Aoooiaoy.. 





A 
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Dmfy  gage  heiglU,  in  feetf  and  dMusrge,  in  t/knyi-fttX,  of  Bireh  Creek  at  FourteenmiU 
House  for  1908-1912 — Continued. 


May. 

Jmie. 

July. 

August. 

Bepttmber. 

October. 

Day. 

hd^. 

Dto. 
(diarga. 

faS^t. 

Dto- 
cbarge. 

Oam 
hal^t. 

Db- 
charge. 

hd^t. 

Dte- 
charge. 

^ 

Dto- 
charge. 

hei^t. 

Dto- 
charge. 

1013. 
1 

4.4 

6.6 
7.2 
6.3 
5.0 

4.1 
3.6 
3.2 
3.0 
3.3 

8.3 
3.0 
3.8 
4.4 
4.0 

4.0 
5.0 
4.4 
4.4 

5.6 

4.8 
4.1 
4.6 
7.0 
8.9 

8.5 
6.6 
4.8 
4.2 
3.6 

3,460 
8,070 
9,560 
7,360 
4,570 

2.950 
2,180 
1,630 
1,400 
1,760 

1,760 
1,400 
2,470 
3460 
2,780 

2,780 
4,570 
3,460 
3,460 
5,800 

4,190 
2,960 
3,820 
9,060 
14,100 

13,000 
8,070 
4,190 
3,120 
2,180 

8.1 
2.8 
2.8 
2.9 
2.50 

2.25 
2.20 
2.10 
2.00 
2.00 

1.80 
1.80 
1.85 
1.80 
1.80 

1.90 
1.80 
1.80 
1.80 
1.85 

1.80 
1.90 
1.80 
1.80 
1.80 

1.80 
1.80 
1.80 
1.90 
1.80 
1.85 

1,510 
1,190 
1,190 
1,290 
920 

725 
600 
620 
560 
560 

450 
450 
475 
450 
450 

500 
450 
450 
450 
475 

450 
500 
450 
450 
450 

450 
450 
450 
500 
450 
475 

1.80 
1.80 
1.75 
1.75 
1.70 

1.70 

1.80 

2.8 

3.2 

3.1 

2.8 
4.0 
4.4 
3.6 
3.2 

3.0 
3.0 
2.8 
2.7 
2.60 

2.40 
2.40 
2.35 
2.35 
2.30 

2.30 

2.30 

2.60 

2.7 

2.60 

2.55 

450 
450 
425 
425 
400 

400 

450 

1,190 

1,630 

1,510 

1,190 
2,780 
3,460 
2,180 
1,630 

1,400 
1,400 
1,190 
1,090 
1,000 

840 
840 
800 
800 
760 

760 

760 

1,000 

1,090 

1,000 

960 

2.55 

2.7 

8.0 

2.9 

2.9 

2.9 
2.8 
2.8 
2.8 
2.7 

2.7 

2.65 

2.6 

2.6 

2.55 

2.55 

2.7 

3.4 

3.7 

3.8 

4.4 

4.7 
4.4 
4.1 
4.0 

3.7 
3.5 
3.2 
3.1 
3.0 

960 
1,090 
1,400 
1.290 
1,200 

1,290 
1,190 
1,190 
1,190 
1,090 

1,090 
1.040 
1,000 
1,000 
960 

960 
1,090 
1,900 
2,320 
2,470 

3,460 
4,000 
3,460 
2,950 
2,780 

2,320 
2,040 
1,630 
1,510 
1,400 

2.9 
2.9 
2.8 

2.8 
2.8 

2.7 

2.65 

2.65 

2.65 

2.60 

2.60 
2.60 
2.55 
2.50 
2.40 

2.30 
2.20 
2.10 
1.90 
1.70 

1.60 

1,290 

2 

1,290 

3 

1,190 

4 

1,190 

5 

1,190 

ft 

1,090 

7 

1,040 

8 

1,040 

» 

1,040 

10 

3.0 

3.1 
3.3 
3.5 
4.2 
4.2 

4.4 

4.6 
4.2 
3.7 
3.4 

3.2 
3.0 
3.2 
3.8 
3.4 

2.9 
2.8 
2.7 
3.2 
5.4 
6.0 

1,400 

1,510 
1.760 
2,040 
3,120 
3,120 

3,460 
3,820 
3,120 
2,320 
1,900 

1,630 
1,400 
1,630 
2,470 
1,900 

1,290 
1,190 
1,090 
1,630 
5,380 
4,570 

1,000 

11 

1,000 

12 

1,000 
960 

13 

14 

920 

15 

840 

1ft 

760 

17 

690 

18 

620 

19 

500 

20 

400 

21 

350 

22....            

23 

24 

2fi 

2« 

27 

28 

29 

30 

31 

Meandis. 
diane... 

2,350 
1.09 

0.80 
5,380 
1,090 

A 

4,660 
2.16 

2.41 

14,100 

1,400 

B 



611 
0.284 

0.33 
1,510 
450 
A 



1,110 
0.516 

0.50 
3.460 
400 
A 

1,710 
0.795 

0.89 
4,000 
960 
A 

924 

8aoQnd.feetj>er 
iqiiaremUe. . 

0'.430 

dxalnasearaa) 
Vaxiinniii 



0.34 
1,290 

Mfaifniti^ 

350 

Aecnraey 

A 

KASTODON  FORK  OF  EAGLE  GREEK  ABOVE  STORAGE  DAM. 

On  June  10,  1909,  a  gage  was  placed  on  Mastodon  Fork  of  Eagle 
Creek  about  300  feet  above  the  storage  reservoir  of  the  Eagle  Creek 
hydraulic  plant.  The  rating  curve  is  fairly  well  defined  below  15 
second-feet. 

A  short  ditch  taps  Miller  Fork  about  a  mile  above  its  mouth  and 
carries  the  water  around  to  a  small  storage  reservoir  on  Mastodon 
Fork.  From  there  another  small  ditch  carries  the  water  about  2 
miles  along  the  left  side  of  Eagle  Creek  to  a  pressure  box,  where  a  210- 
foot  head  is  obtained  for  hydraulicking.  The  water  is  conveyed  from 
the  pressure  box  to  the  mine  (see  PI.  VI,  B)  through  4,200  feet  of 
riveted  steel  pipe.  The  plant  was  first  put  in  operation  in  July,  1908. 
The  system  used  to  elevate  the  gravels  is  the  same  as  that  employed 
onManmioth  Creek  (see  p.  333)  and  is  the  first  of  its  kind  to  be  installed 
in  Alaska. 
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170     SURFACE  WATEB  SUPPLY  OP  YUKON-TANANA  REGION,  ALASKA. 
Diicharge  meamrementa  of  Mastodon  Fork  of  Eagle  Creek  above  eiorage  dam  in  1908-9. 


Date. 

ht^^L 

Dis- 
charge. 

Date. 

^u 

Db- 
cliaisii 

July  7.. 

1906. 

FeeL 

Sec-Zt. 
1.1 
1.3 

Tnm  1A. . 

1000. 

FtA. 
0.83 
.88 

.05 

9.8 

8ept.O...   

23 --- 

1L9 

Aug.  18.. 

&5 

Daily  gage  height^  infeet,  and  diecharge,  in  second-feet,  of  Mastodon  Fori  of  Eagle  Cretk 

above  storage  dam  for  1909. 


(Drainage  area, 

June. 

July. 

August 

Sei^Mnber. 

i>»y. 

h^t. 

Dla- 
charge. 

heiS^t 

Dla- 
charge. 

hei!^t 

Dis- 
charge. 

twS^t. 

Di»- 
diaxgi^ 

1 

0.67 
.58 
.58 
.58 
.54 

.58 
.71 
.71 
1.04 
.75 

.67 
.67 
1.00 
1.06 
.92 

.75 
.67 
.58 
.54 
.54 

.50 
.46 
.46 
.46 
.46 

.46 
.42 
.50 
.83 
.76 
.71 

6.0 
4.1 
4.1 
4.1 
3.4 

4.1 
7.0 
7.0 
17.1 
8.0 

6.0 
6.0 
15.5 
18.7 
12.9 

8.0 
6.0 
4.1 
3.4 
3.4 

2.7 
2.1 
2.1 
2.1 
2.1 

2.1 
1.6 
2.7 
10.2 
8.0 
7.0 

0.67 
.02 
.78 
.71 
.67 

.67 
.75 
.83 
1.00 
.92 

.75 
.75 
.67 
.62 
.58 

.54 
.54 
.54 
.58 
.67 

.63 
.58 
.54 
.50 
.50 

.46 
.46 
.42 
.42 
.38 
.33 

6.0 
1X0 
8.8 
7.0 
6.0 

6.0 
8.0 
10.2 
15.5 
12.0 

8.0 
8.0 
6.0 
4.9 
4.1 

3.4 
.3.4 
3.4 
4.1 
6.0 

4.9 
4.1 
3.4 
2.7 
2.7 

2.1 
2.1 
1.6 
1.6 
1.1 
.67 

0.33 
.25 
.25 

.21 

0.S7 

2 

.s 

3 

.S 

4 

.13 

5 

6 

7 

8 

9 

10 

0.83 

1.06 
1.25 
1.17 
1.06 
1.00 

.93 
1.33 
1.00 
.83 
.76 

.75 
.83 
.83 
.83 
.75 

.75 

-.75 
.75 

10.2 

18.7 

26 

23 

18.7 

15.5 

12.0 
20 
16.6 
10.2 
8.0 

8.0 
10.2 
10.2 
10.2 

8.0 

8.0 
10.2 
8.0 
8.0 
8.0 

11 

12 

13...; ^ 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

1 

24 

1 

26 

1 

26 

1 

27 

*  t 

28 

*"**    1    

20 

1 

30 

.l";".i 

31 ; 

1 

Mf^T)  <)lflohargn ...» 

13.1 
3.30 

2.50 
20 
8.0 
B 

6.18 
1.61 

1.74 
18.7 
2.1 
B 

5.53 
1.34 

1.54 
15.5 
a67 
B 

1 

1 

Run-oft  (depth  in  inches  on  drainage 
area) 

1 

1 

Minifoufn , 

) 

Accuracy 

( 

1 

FBYINQPAN  GREEK  BELOW  FORKS. 


On  June  8,  1910;  a  gage  was  installed  2  or  3  miles  above  the  mouth 
and  just  below  the  main  forks  of  Fryingpan  Creek,  at  an  elevation 
of  approximately  1,850  feet. 

The  rating  cm^e  is  not  very  weU  defined,  and  above  8  second-fe^t 
the  discharges  are  only  approximate. 
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Date. 

he^t. 

Dto- 
oharge. 

JllTfA              ft ....X..UXX          .         »x 

2.02 
1.62 

See.-ft. 
6.4 

27 

2  7 

DaUy  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Fryingpan  Creek  below  forks 
(ti  miles  above  moiUh)for  1910. 

[Dralnase  area,  16.9  square  mllee.    Obsenrer,  Oscar  ICoreU.) 


Day. 


1. 
2, 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


June. 


2.02 
2.80 
3.40 

3. 26 


2.06 
2.02 
1.M 
1.M 


6.4 
11.2 
17.0 

16.2 
13.6 
12.0 
10.6 
8.9 

7.3 
6.7 
6.4 
6.1 
4.9 


July. 


2.21 
2.06 
1.99 
1.94 
2.21 

2.18 
2.02 
1.94 
1.91 
1.86 

2.00 
2.16 
2.28 
2.08 
2.02 

1.93 
1.84 
2.19 
2.06 
2.00 


0.7 
6.8 
6.2 
4.9 
6.7 

6.6 
5.4 
4.9 
4.8 
4.5 

6.7 
6.2 
7.2 
6.8 
6.4 

4.9 
4.3 
6.6 
6.8 
6.3 


August 


1.89 
1.73 
1.66 
1.61 
1.64 

1.60 
1.47 


1.38 


1.42 
1.40 


4.6 
3.8 
8.4 
3.2 
2.8 

2.6 
2.4 
2.4 
2.3 
2.3 

2.3 
2.2 
2.2 
2.1 
2.0 

2.2 
2.1 


Day. 


Meandis- 

cbarse. . 

Seoond-ieet 

per  square 

mile 

Run-off 

[depth  in 


(deptl 
fncoce 


drainage 
area) 

Maximum.. 

Minimum. . 

Accuracy... 


June. 


2.28 
2.60 
2.23 
2.12 
2.00 

1.96 
1.96 
2.00 
1.98 
2.53 


7.2 
8.8 
6.8 
6.0 
6.3 

6.1 
6.1 
6.3 
6.2 
9.0 


8.09 
0.609 


0.40 
17.0 

4.9 

C 


July. 


I 


2.01 
2.  OR 
2.12 
2.16 
2.06 

1.52 
l.i50 
1.48 
1.48 
2.78 
2.34 


5.4 
5.8 
6.0 
6.3 
6.7 

2.7 
2.6 
2.5 
2.5 
11.0 
7.6 


5.50 
0.346 


0.40 
11.0 

2.5 

B 


August. 


2.64 
0.166 


0.10 
4.6 
2.0 

B 


GREAT  UNKNOWN  CREEK  AT  MOUTH. 

A  gage  was  installed  on  Great  Unknown  Creek  June  8,  1912.  It 
was  removed  by  high  water  June  23,  1912,  and  was  replaced  by  a 
new  gage  July  3,  1912,  from  which  all  subsequent  readings  were 
made.  Different  rating  curves  were  used  at  the  two  gages.  The 
channdl  was  liable  to  considerable  change  during  high  water.  Meas- 
uring conditions  were  not  very  favorable  for  accuracy  at  the  station. 
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Ditcharge  meoiurementt  of  Oreat  Unknown  Creek  at  mouth  in  1910  and  1912. 


Date. 

bSlg^t 

Di». 
charge. 

Date. 

« 

July  26.. 

1910. 

FeeL 

28 
22 

1912-Coiitinaed. 
July    4 

F«€L 
3.01 
3.01 
3.02 
3.27 
3.2S 

no 

1912. 

8.06 
3.10 

Aui.  23 

17.9 

21 

18.3 

June    8 . . 

Seot.   4 

40 

July    8 

^  6.:;;:::::::::::::::::: 

40 

Daily  gage  height,  in  feet,  and  ditcharge,  in  second-feet,   of  Great  Unknown  Creek  et 

mouth  for  191t. 


[Drainage  ana,  41 .2  square  mil«.    ObBerver,  F.  C.  Sutilff .] 

June. 

July. 

Septembv. 

Day. 

hdl^t 

Dis- 
charge. 

l^t 

Dis- 
charge. 

hei^t 

Dis- 
charge. 

mSl 

Dis- 
dmca 

1 

15 

10.1 

10 

10 

10.1 

10 
104 
81 
26 
20 

41 
38 
36 
32 
29 

26 
22 
21 
20 
19.5 

19 

18 

17.6 

17.5 

17 

17 
26 
26 
20 
17 
17 

"i'27* 
3.28 

*"i*26" 
3.18 

"iie* 

3.14 
3.10 

*i*i5' 

3.15 

3.18 
3.62 
3.42 
3.35 

» 

2 

2.76 

"Hio 

3.60 
3.16 

3.28 

3.16 
3.10 

"3.65* 

'"3.01* 
3.01 

3S 

3 

3.10 
2.98 
2.90 

22 

16.3 

13.6 

12 

11 

10 
9.2 
9.2 

9.0 
9.2 

10 

10.1 

10 

10.1 

10 

10 

10.1 

10 

10 

10 

10.1 

10 

10 

10.1 

12 

20 

30 

32 

26 

SO 

4 

40 

5 

41 

6 

18 

7 

SI 

8 

3.06 
3.10 
3.16 

28 
33 
40 

40 
90 
136 
120 
110 

100 

90 

86 

323 

196 

109 

'"i'.io 

2.70 

2.68 
2.70 

*"2.'76* 

2.75 

**2."76* 

» 

9 

28 

10 

27 

11 

31 

12 

n 

13 

8.60 

24 

14 

30 

16 

20 

16 

» 

17 

100 

18 

3.40 
4.20 
3.80 

3.60 

OS 

19 

53 

20 

21 

22 

23 

2.76 

24 

25 

26 

2.75 

27 

28 

29 

30 

8.21 
3.16 

81 

Mean  dbchiii^ 

106 
2.68 

1.34 
323 
28 
D 

13.2 
0.320 

0.35 
32 
9.0 
B 

25.6 
a  619 

0.71 
104 
10.0 
C 

36.1 

Second-feet  per  square  mile 

(i.m 

Run-off  (depth  in  hiches  on  drahiage 
area) 

a«3 

Mex^muni „ . , 

109 

Minimum 

20 

Accuracy 

C 

Note.— The  rating  curve  for  June  records  was  obtained  by  means  of  one  discharge  measiuenMot  tad 
the  direction  of  the  curve  for  the  July  and  subsequent  records.    It  is  only  approximate. 

CLUMS   PORK  BELOW  MUN80N   GREEK. 

This  station  was  established  June  30,  1912,  on  Clums  Fork,  just 
below  the  junction  of  Munson  and  Lawson  creeks.  The  rating  curve 
is  not  very  well  defined.     The  period  covered  by  the  records  was 
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characterized  by  a  greater  dischai^e  than  should  probably  be  expected 
during  a  normal  year. 

Discharge  meaturemenU  of  Clums  Fork  below  Munson  Creek  in  1912. 


Date. 


Oa« 
hAight 


Di». 
ehuge. 


Date. 


beght 


Di». 
charge. 


JimeSO. 
Jnly    2. 


3.50 
3.38 


8ec-fU 
37 
28 


Aug.  25. 
Sept.    3. 


FteU 
3.27 
3.30 


aec^U 


25 
28 


Daily  gage  height^  in  feetj  and  discharge,  in  second-feet,  of  Clums  Fork  below  Munson 

Creek  for  1912, 

Piaioage  area,  46.4  square  mfles.    Observer,  C.  N.  Banks.] 


Day. 


July. 


Aogost.      September. 


I 


I 


Day. 


July. 


Aogost.      September. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
0. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


3.45 
3.38 
3.30 
3.30 
3.28 

3.26 
3.30 
3.27 
3.25 
3.62 

3.35 
3.23 
3.25 
3.38 
3.28 

3.27 
3.25 
3.32 
3.28 
3.28 


3.28 
3.25 

3.20 
3.60 
3.44 
3.38 
3.36 

3.65 


3.35 
3.35 
3.30 
3.25 


3.31 
3.28 
3.30 
3.30 
3.28 

3.29 
3.27 
3.28 
3.30 
3.30 

3.28 
3.27 
3.28 
3.25 
3.28 

3.35 
3.46 
3.50 
3.46 
3.77 


3.30 
3.28 
3.25 
3.22 
3.25 

3.23 
3.50 
3.45 


3.20 
3.28 
3.29 


3.27 

3.30 
3.35 
3.32 
3.30 
8.29 
3.28 


3.75 
3.65 
3.60 
3.55 


64 


46 
42 


Mean  dis- 
charge.. 

Second-ieet 
per  square 
mile 

Ron-off 
(depth  in 
inehes  on 
drainage 
area) 

Maximum.. 

Minimum . . 

Accuracy... 


27.5 


0.593 


0.68 
48 
24 
B 


29.8 


0.642 


0.74 
52 
23 
B 


82.6 
0.703 


0.63 
66 
24 

C 


LAWSON   CREEK  AT  MOUTH. 

This  station  was  established  June  30,  1912,  on  Lawson  Creek,  about 
300  feet  above  the  mouth  of  Munson  Creek.  The  rating  curve  is  not 
very  well  defined.  The  discharge  diuring  the  period  covered  by  the 
records, was  probably  greater  than  normal 

Discharge  measurements  of  Lawson  Creek  at  mmith  in  1912, 


Date. 

hSS^t. 

Dis- 
charge. 

Date. 

hS^t. 

Di». 
Charge. 

Jane  30 

FeeL 
3.15 
3.08 

Sec'ft. 
18.7 
14.7 

Aug.  25.. 
Sept.    3.. 

Feet, 
3.03 
3.04 

'"■lU 

July    2 

13.9 
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174      SUBFACE  WATER  SUPPLY  OF  YTJKON-TANANA  REGION,   ALASKA. 

Daily  gage  height,  in  feet,  and  diicharge,  in  second-feet,  ofLawfon  Creek  at  motUkfor  J91S. 
[Drainage  Area,  21.0  square  mltos.    ObMrver,  C.  N.  Banks.] 


BUCKLEY  BAR  CREEK  AT  MOUTH. 

Buckley  Bar  Creek  enters  Birch  Creek  from  the  north  at  Buckley 
Bar,  about  a  mile  above  Sheep  Creek.  This  station  was  established 
June  2,1911.  The  gage  was  located  on  the  left  bank  about  one-eighth 
mile  from  Birch  Creek  and  just  above  the  intake  to  a  small  ditch  carry- 
ing water  to  Buckley  Bar.  The  rating  curve  is  fairly  well  defined  for 
all  stages. 

Discharge  measurements  of  Buckley  Bar  Creek  at  mouth,  1911. 


Date. 

Gage 
helglit. 

Dis- 
charge. 

Date. 

b^t. 

DJs- 
cbaige. 

June    2.. 

1911. 

FeeL 
2.10 
2.14 
1.14 
1.11 
1.37 

8«gU 

29 

.4,'> 
.36 
1.5 

May  28.. 

29.. 

30.. 
July   H.. 

1912. 

FeeL 
1.81 
2.54 
Z20 
1.47 

a^^u^ 

2 

33 

July   27 

17  8 

30 

63 

Aug.  19 

Note.— Zero  of  1912  gage  was  0.30  foot  below  that  of  1911. 
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Daily  gage  height,  in  feet,  and  diacharge,  in  tecond-feeiy  of  Buckley  Bar  Creek  at  mouth 

for  1911-lt. 


[Drainage  area,  10.6  square  mOes. 

Observer,  Chas.  H.  Rogecs.] 

May. 

June. 

July. 

August. 

September. 

D«y. 

b^^t 

Dis. 
charge. 

^^t. 

Dis- 
charge. 

he2?t 

Dis- 
diarge. 

hdl^t 

Dis- 

bi^t 

Dis- 
charge. 

1 

L28 
L30 
L81 
L71 
L68 

LS3 
L50 
L46 
L38 
L31 

L80 
L31 
L38 
L36 
L35 

L22 
L32 
L21 
L20 
L20 

L30 
L20 
L19 
L18 
L16 

L16 
L14 
L13 
Lll 
LU 
Lll 

LO 
LI 
9.4 
6.5 
4.6 

3.3 
2.8 
2.4 
L7 
L2 

LI 
L2 
LO 
.92 

.88 

.74 
.74 
.70 
.65 
.65 

.65 
.65 
.62 
.50 
.53 

.53 
.46 
.39 
.36 
.36 
.36 

LIO 

■**Li6' 

LOO 
LOO 

LOO 

'**Li6* 

LOO 
LIO 

LIO 
LIO 
LIO 
LIO 
L26 

L42 

'"L46' 
L37 

L30 

""L24* 
L23 

L22 
L21 

"1*22* 
L24 
L23 

a34 

.34 

.34 
.32 
.32 

.32 
.33 
.34 
.32 
.34 

.34 
.34 
.34 
.34 
.92 

2.0 
L9 
L8 
L6 
L4 

LI 
.90 
.83 
.78 
.76 

.74 
.70 
.72 
.74 
.83 
.78 

L23 

'**L22* 
L22 
L22 

"*L23' 

L24 
L27 
L31 
L32 
L32 

L32 
L30 
L30 

"*L28* 

a78 

2 

ZIO 
LM 
L80 
1.86 

1,87 
L77 
1.70 
1.66 
1.60 

1.56 
1.53 
1.56 
1.56 
1.54 

L50 
1.70 
L90 
1.76 
1.66 

L52 
1.49 
1.44 
1.41 
1.37 

1.35 
1.35 
1.34 
1.30 
1.30 

35 
14.5 
12.3 
11.1 

11.4 
8.3 
6.3 
5.4 
4.3 

3.6 
3.1 
3.6 
3.6 
3.4 

3.8 
6.3 
13.5 
7.9 
5.4 

3.1 
3.7 
3.3 
1.9 
1.6 

1.4 
L4 
L4 
LI 
LI 

.76 

3 

.74 

4 

.74 

5. 

.74 

6 

.74 

7 

.76 

8 

.78 

0 

.80 

10 

.82 

u 

.83 

12 

.96 

13 

L2 

M 

1.2 

15 

• 

1.2 

16 

L2 

17 

LI 

18 

1.1 

19 

LO 

20 

LO 

21 

22 

23 

24 

25 

26 

27 

28 

2» 

30 

31 

Mean  discharge 

5.61 
a539 

a59 
25 
LI 
B 

'.'.V.V.'.'. 



L55 
a  146 

a  17 
9.4 
0.36 
A 

a780 
a  074 

ao9 

2.0 

a32 

A 

0.922 

Second-feet    per 
square  mile 

0.067 

Rvdna  (depth  in 
inches  on  drainage 
area) .77^:.. 

a  10 

iffticfninin 

1.2 

Minlinoni 

a  74 

Aociuacy 

A 

i    '., 
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Daily  gage  height,  in  feet,  and  discharge,  in  tecond-feet.  o/BuMeg  Bar  Creek  at  mouU 

for  i9ii-ij?.— Continued. 


May. 

Jane. 

July. 

August. 

Baptamte. 

i>«y. 

A 

DIs- 
charge. 

bei^t. 

Di»- 
ofaarge. 

b^^. 

Dfe. 
charge. 

hei^t. 

Dit- 
charge. 

iM^L 

DI9- 

chvseL 

1912. 
1 

2.30 
2.62 
2.30 

22 
39 
22 
13.5 
5.0 

3.6 
4.0 
4.6 
5.2 
3.4 

1.5 
3.4 

6.0 

12.0 

17.0 

12.0 

22 

12.0 

4.4 

7.8 
12.0 
30 
41 

26 
7.8 
5.5 
3.9 
3.6 

1,70 

■'i.*62* 
1.59 

1.52 
1.51 

■*i'48' 
1.60 



"*i.'47* 
L48 

1.46 
1.47 

*"L'58' 
1.56 

"1*56' 
"'L53* 

■'L'so' 

1.48 
*  'i.'47' 

2.6 
2.2 
L7 
L4 
1.2 

.90 
.82 
.70 
.67 
.75 

.72 
.69 
.66 
.63 
.67 

.59 
.63 

1.0 

1.4 

1.2 

L2 
LI 
LI 
LO 
.96 

.86 
.75 
.67 
.65 
.63 
.62 



'*'L46* 
"*L46* 

'**L96' 
L95 
L87 

xn 

Z51 

**'L84' 
L82 
L79 
L75 

'L7i* 

"lto 

L85 
L91 
L85 
L72 

"lto* 

a  61 
.60 
.50 
.57 
.55 

LO 
8.0 
7.8 
5.7 
9.0 

13.1 

33 

16.0 

lao 

7.0 

5.0 
5.0 
4.6 
4.0 
3.4 

3.2 
2.9 
2.8 
2.6 
3.9 

5.2 
6.6 
5.2 
2.9 
2.8 
2.6 

L90 
L96 

*'l«* 

L88 
L84 

■■'l« 

*"L84" 

*'"l«' 
'lm 

•i'68* 

6wS 

2 

&0 

3 



7.S 

4 

7.  J 

6 

L84 
1.76 

7.2 

6 

&9 

7 

&0 

8 

10 

9 

L85 
L75 

1.60 
L75 
1.80 

l.l 

10 

i.% 

11 

6.0 

13 

AS 

13 

AO 

14 

Al 

15 

A9 

16 

7.0 

17 

7.0 

18 

7.5 

19 

l&O 

20 

2$ 

21 

1.70 
1.65 
1.88 
L76 

2.6 
2.0 
5.9 
3.6 
2.8 

2.0 
3.2 
4.4 

34 

17.0 
9.9 

1.81 
L95 
2.06 
2.46 
2.65 

2.38 
L95 
1.86 
1.78 
L76 

34 

22 

4) 

23 

24 

26 

26 

L66 

27    

28 

1.81 
2.54 
2.20 
2.02 

29 

30 

31 

• 

ICean  diachaise 

Seoond-feet    per 

square  mile 

7.95 
a760 

a  31 
34 
2.0 
B 

1.19 
a  112 

ai2 

41 
1.5 
B 

.090 
a0B3 

ail 

2.6 

aso 

B 

5.68 
a536 

a62 
33 
a56 
B 

10.7 
LOl 

Run-off  (depth  in 
inches  on  drainage 
area)    

.83 

M 

Minimum 

.50 

Accuracy 

B 

SHEEP   GREEK  AT  MOUTH. 

A  gage  was  installed  June  2,  1911,  on  the  right  bank  of  Sheep 
Creek,  about  100  feet  from  Birch  Creek. 

Only  occasional  gage  readings  were  obtained,  but  from  the  dis- 
charges at  Birch  Creek  above  Sheep  Creek  and  of  Buckley  Bar  Creek 
at  mouth,  where  daily  records  were  obtained,  the  discharge  on  days  of 
missing  gage  heights  could  be  estimated  with  considerable  accuracy. 

Discharge  measurements  of  Sheep  Creek  at  mouth  in  1911-lt. 


Date. 

he^t 

DIs- 
charge. 

Date. 

heS^t 

Dto- 
dttfga. 

June    2 

1911. 

Feet 
3.60 
2.45 
2.42 
3.20 

3.6 
3.6 
50 

May  28.. 

29.. 

July  14.. 

1912. 

Feet 
3.03 
3.97 
2.76 

S^^ 

July  27 

154 

30 

8.9 

Aug.  19 
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DaQjfgagehagld,  in/eeit  anddiacharge,  in  9eeond-feety  of  Sheep  Creek  at  mouth  for  IBll-lt, 
[Drains  wn  46.7  square  mika.    OXmBrmr,  0.  L.  Dalby,  1911;  Charlea  Rogan  and  B.  Lokkan,  1913.) 


JOIM. 

July. 

Aagaat 

Septembar. 

D»y. 

iMlcpt. 

Dia- 
chaiige. 

l^STt 

DIa. 

iMl^t 

DIa. 
charge. 

iSSTt 

TAB- 
charge. 

1911. 
1 

2.60 

8.2 

2     .                           

8.50 

101 

1 

2.38 

2.5 

4 

5 

2.35 

2.0 

6 

3.10 

88 

7 

8 

S.90 
3.88 

208 

78 

9 

2.58 

7.6 

10 

11 

8.22 

53 

2.64 

9.8 

\% 

u 

2.60 
2.65 
3.05 

8.2 

ia2 

34 

H 

171 

12.7 

16 

2.60 

8.2 

16 

2.70 

12.2 

17 

18 

4.06 

255 

10 

3.20 

50 

2.91 

23 

% 

2.50 

5.1 

a 

a 

as 

2.78 

16.0 

M 

3.21 

51 

s 

38 

37 

X45 

4.0 

2.76 

15.1 

S 

2.05 

20 

30 

2.65 

ia2 

10 

X42 

3.3 

2.70 

12.2 

81 

Non.— RaUng  otmre  is  fairly  well  defined  below  150  seocnd-Ceet. 
42913*— W8P  342—16 12 
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DaUy  gage  heighly  in  /erf,  and  discharge,  in  Beeond-feet,  of  Sheep  Creek  at  mouth  for 

1911-12— Continued. 


Note.— Rating  airve  fairly  well  defined  for  all  stn^es. 

BACHELOR   CREEK   BELOW   COSTA   FORK. 

This  station  was  established  on  Bachelor  Creek  about  1 J  miles  below 
Costa  Fork  on  June  8,  1909,  but  daily  gage  readings  were  not  com- 
menced until  June  25,  1909.  The  rating  curve  for  1909  is  fairly  well 
defined  for  all  stages.  The  discharges  for  1910  are  only  approximate 
because  of  insufficient  measurements  and  shifting  channel. 

Below  Costa  Fork  the  creek  has  a  grade  of  about  70  feet  per  mile. 
In  1909  about  a  mile  of  ditch  with  the  intake  a  short  distance  below 
Costa  Fork  was  partly  constructed  along  the  left  limit  of  the  creek, 
in  accordance  with  a  plan  to  mine  the  Bachelor  Creek  gravels  by 
hydraulic  elevators.  The  scheme  has  apparently  been  abandoned, 
for  nothing  has  been  done  since  1909. 
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Discharge  measurements  o/Baehelor  Creek  below  Costa  Fork,  1909-10, 


Date. 

heiS^t. 

Di»- 

DiUa. 

bSS^t. 

Db- 
ehuge. 

Ynitt   8 

1900. 

L82 
1.65 
1.61 
1.10 
1.08 

Sec-fU 
53 
33 

28 
10 
8.5 

July  11.. 
12.. 
30.. 

loia 

F^ 
1.40 

L48 

6.6 

25 

5.8 

35        

8.5 

Anr.  15  ,-- 

^S;::;;;;:;::::;:::;:::: 

Nf>n.~Z«ro  of  1910  gage  was  0.45  foot  below  that  of  1909. 

DaHu  gage  hdghiy  in  feet^  and  disdutrge,  in  second-feet^  of  Bachelor  Creek  below  Costa 

Fork  for  1909-10, 

(Draliiage  area,  11.4  square  mflss.] 


1909 

1910 

Day. 

June. 

July. 

August. 

September. 

July. 

h^i. 

Di». 
Charge. 

he^t. 

Dis- 
charge. 

Oage 
height 

Dis- 
charge. 

Oage 
height. 

Dis- 
charge. 

iSgLV 

Dis- 
charge. 

1 

1.44 
1.41 
1.42 
1.42 
1.44 

1.41 
1.38 
1.32 

1.38 

1.85 
1.26 
1.42 
1.41 
L42 

1.38 
1.31 
1.64 
1.50 
1.32 

1.24 
L20 
1.61 
L25 
1.25 

1.20 
1.16 
L15 
1.14 
1.15 
1.15 

19.2 
17.8 
18.2 
IK.  2 
19.2 

17.8 
16.6 
14.5 
14.5 
16.6 

15.6 
12.8 
18.2 
17.8 
18.2 

16.6 

14.2 

30 

22 

14.5 

12.2 

11.2 

29 

12.5 

12.5 

11.2 

ia4 
ia2 
lao 
ia2 
ia2 

1.15 
1.12 
1.10 
1.10 
LIO 

1.08 
1.08 
1.11 
1.16 
1.20 

1.18 
1.15 
1.10 
1.10 
1.10 

LIO 
1.06 
1.05 
1.06 
1.05 

1.06 
1.05 
1.02 
1.02 
1.02 

1.02 
1.02 
1.02 
1.00 
1.00 
1.00 

ia2 

9.6 
9.2 
9.2 
9.2 

8.9 
8.9 
9.4 

ia4 

11.2 

ia8 

10.2 
9.2 
9.2 

•9.2 

9.2 

8.9 
8.4 

8.4 
8.4 

8.4 
8.4 
7.9 
7.9 
7.9 

7.9 
7.9 
7.9 
7.6 
7.6 
7.6 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.98 

.98 
.98 
.98 
.98 
.98 

7.6 
7.6 
7.6 
7.6 
7.6 

7.6 
7.6 
7.6 
7.6 
7.3 

7.3 
7.3 
7.3 
7.3 
7.3 

2 

% 

4 

5 

6 

7 

8 

9 

10 

U 

1.40 
1.48 
1.44 
1.40 
1.30 

1.38 
1.42 
1.60 
1.49 
1.46 

1.45 

6.6 

12 

6.4 

13 

5.9 

14 

5.8 

IS 

5.2 

16 

5.0 

17 

5.6 

18 

8.6 

19 

8.2 

20 

7.8 

21 

7.6 

22 

21 

24 

25 

1.65 

1.60 
L52 
L48 
1.46 
1.45 

31 

28 
28 
21 
20 
19.6 

L48 

1.45 
1.44 
1.42 
1.41 
1.48 

8.1 

26.... 

7.6 

27 

7.4 

28 

7.1 

29 

7.0 

10 

8.5 

81 ..  . 

Mean  dlscharxe.. 

24 
2.11 

a  47 
31 
19.6 
B 

15.9 
1.39 

1.60 
30 

lao 

B 

&9 
0.78 

aw 

11.2 
7.6 
B 

7.5 
a66 

0.87 
7.6 
7.3 

B 

6.9 

Second-feet  per 
square  mile 

a  61 

Rwhofl  (depth  in 
faiebesoo  drainage 
ana) 

aso 

^^^iXIflMlftl 

8.6 

Minimum  ..::...... 

5.0 

Aoooracy 

c 

Digitized  by 


Google 


180     8UEFACE  WATER  SUPPLY  OF  TUKON-TAITANA  BEGION,  ALASKA. 


MISCELLANEOUS   MEASUREMENTS. 


The  f  onowing  misceUaneoiis  discharge  measurements  were  made  in 
the  Biich  Creek  drainage  basin,  1908  to  1912: 

MucellaneouM  meaturements  in  Birch  Creek  drmnoge  btuinfar  1908-1912. 


July    911906 

..  ..do do 

Mouth...:: 

Sept.  5,1908 
June  94,1900 
Auc.  14,1900 
June   0,1912 
Sept.  0,1906 

June  10,1900 

Sept.  6,1908 

Do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.  ..do.... 

MUler  Fork  of  Eagle 
creek. 

do 

IClUer  Fork  ditch 

Eagle  C^eek.... 
do 

Above  ditch  intake.... 
do 

do 

Outlet 

July  27,1910 
July    6,1912 
June  94,1909 
Auc.  14,1900 

QoldduBt  Creek 

do 

do 

do 

do..  .. 

Birch  Creek.... 

do 

do 

do 

4}  miles  above  month. . ' 
3  miles  above  mouth.. . 

Mouth 

do 

JulT  18,1911 

do 

..  ..do 

July  18,1912 

do 

do 

do 

do 

Aug.  18,1912 

do 

do 

June  24,1909 

Fi«hf>4^k 

do 

do 

Aug.  14,1909 
July  18,1912 
Aug.  18^1912 
Aug.  14,1900 
July  28,1910 
July  18,1911 
July  18,1912 

do 

do 

do 

BuUe  Creek 

do 

do 

do 

do 

Beer  Creek. 

'.".lildo.IIII!*.!*.!!!!!!!. 

.do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 1 

do 

Aug.  18,1912 
July    9,1908 
June  24,1909 
Aug.  14,1909 
July  28,1910 
July  18,1911 
June    6,1912 
July  18,1912 
Aug.  18,1912 
July  10,1908 
July  11,1908 
Aug.  14,1909 
July  11,1908 

June  24,1909 
Aug.  14,1900 
July  17,1911 
Aug.    3,1911 
Aug.  14,1911 
June   8,1912 
Aug.  17,1912 
July  11,1908 
Sept.   4,1908 
July  13,1910 
July  28,1910 
July  10;i906 

Sept.  4,1908 

do 

do 

do 

do ; 

do 1 

do 

do.... 

..do 

do 

do 

do 

do 

do 

do 

TwelvemUe  Creek. .... 

do 

do 

...do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

5  miles  above  month . . 

do 

do 

Between  North  and 
South  forks. 

do 

do :... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Mouth 

do 

....do 

do 

do 

do 

do 

.do 

..  ..do 

do 

North  Fork  Twelve- 
mile  Creek. 
do 

do 

Twelve  mile 

Creek. 
do 

do 

do 

do 

15.4 

15-5 

.99 

24.7 

15.5 

LSI 

19.4 

15.5 

1.25 

22 

15.5 

1.42 

17.0 

15.5 

l.OB 

2.1 

2.6 

.ffl 

9.9 

2.6 

3-81 

2.8 

1.4 

8.6 

9.5 

.» 

5.0 

10.0 

.50 

15.9 

13.6 

117 

15.7 

13.6 

1.16 

3.6 

13.6 

.38 

6.9 

13.6 

.51 

9.3 

13.6 

.68 

6.6 

6.0 

110 

7.1 

6.0 

iw 

.52 

6.0 

.087 

3.1 

6.0 

.53 

5.6 

9.2 

.61 

2.2 

9.2 

.24 

3.5 

9.2 

.38 

5.5 

9.2 

.60 

6.2 

9.2 

.67 

20.3 

11.6 

1.76 

21 

12.4 

1» 

12.9 

12.4 

1.04 

6.7 

12.4 

.54 

4.3 

12.4 

.35 

14.0 

12.4 

1.13 

2.6 

12.4 

.90 

7.2 

12.4 

.58 

6.3 

10.4 

.61 

6.0 

10.4 

.68 

4.6 

10.4 

.44 

15.6 

23 

.66 

17.6 

23 

.77 

19.6 

23 

.86 

6.9 

23 

.96 

64.3 

23 

.» 

i.% 

23 

.21 

14.3 

23 

.69 

6.8 

23 

.90 

38 

44.6 

.86 

73 

44.6 

1.64 

18.9 

44.5 

.42 

14.6 

44.5 

.S3 

24.4 

22.9 

1.07 

23.9 

22.9 

1.01 

«  Some  water  was  diverted  past  the  section  by  the  ditch  from  Miller  and  Mastodon  forks;  1 

lant  shows  the  seepage  from  the  diversion  dams  and  ditches. 

h  These  measnreineDts  probably  indicate  about  the  mtnlmnm  run-off  for  the  Bsaatm. 
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lEtodUmeous  meamrements  in  BvnA  Creek  drainage  basin  for  1908-1919— OcsaihiM,^. 


Date. 

Stnam. 

Tribotary  to— 

LooaUty. 

Dis- 
charge. 

Dndn. 
area. 

Dis- 
charge 
per 

•232! 

June  24,1900 
Aug.  14,1900 

North  Fork  Twdve- 

mfle  Creek. 
do._ 

Twelvemile- 

Creek. 
do 

ICoath 

Sec-fl, 
51 

l&ft 

60 
7.4 
0.2 
5.6 

a2.« 
7.6 

28 
7.7 

13.2 
0.6 

7.0 

8.8 
70 
62 
118 
•  24 
32 
80 

8.0 
a4.2 

4.0 
19.1 
52 

7.1 

16.7 
108 
96 
40 
28 
17.0 

.S 

«68 
a26 

46 
115 

16.4 
7.6 
2.1 

8i.mi. 
22.0 

22.0 
22.0 
22.0 
22.0 
22.0 
22.9 
22.0 
22.0 
22.9 
44.7 
83.8 

27.7 
27.7 

106 

106 

172 

172 
34.7 
84.7 
16.4 
6a8 
17.0 
2L6 
47.8 
6.2 

6.8 
U.4 
11.4 
U.4 
11.4 
1L4 
26.1 
217 

820 

90.2 

04.7 
121 
26.4 
26.4 
4.6 

*5l 

do 

.a 

June    9,1910 

...do 

...do 

do 

2.62 

July  13,1910 
July  28,1910 
July  17,1911 
Aug.    3,1911 
Aug.  14,1911 
June    8,1912 
Aug.  17,1912 
July  19,1912 
Do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.82 
.40 
.24 
.11 

do 

do 

.83 
LOO 

do 

Harrington  Fork 

Crooked  C^eek 

Acme  Creek 

do 

do 

Harrington 
Fork. 

Birch  C^eek.... 

do 

do 

do 

Above  Crooked  Creek. 
Mouth 

.84 
.80 
.20 

July    3,1912 
Aug.  25,1912 
July    3,1912 
Aug.  25,1912 
July  25,1910 
Aug.    1,1911 
July    8,1912 
Aug.  25,1912 
July  25,1910 
July  30,1911 
July    8,1908 
July  22,1909 
Do 

do 

Below  Bear  Creek..... 
do 

Mouth 

.26 

do 

ChunsFork 

.14 
.66 

do 

do 

do 

Bear  Creek 

do 

do 

do 

Chims  Fork.... 

.68 
.60 

do 

do 

.14 
.02 

do 

do 

do 

.87 

McLean  Creek 

Birch  Creek 

.       .do 

.20 

WoU  Creek 

Harrison  Creek. 

.  ..do 

do 

do 

do 

1  mile  above  mouth . . . 
ElevaUon  2,200  feet.... 
Above  North  Fork.... 
Below  North  Fork.... 
Elevation  2,600  feet.... 

Claim  "No.  10 above". 
Claim  "No.  6 above".. 
do 

.063 
.27 
.88 

....do 

do 

LIO 

July    8,1908 

Aug.  13,1909 

June  13,1909 

Do. 

North  Fork 

Harrison 
Creek. 

do 

do 

L16 

do 

do 

2.40 
0.47 

do 

do 

do 

do 

8.42 

June  11,1909 
June  22,1909 

do 

4.80 

do 

!!"!doI!""I!I!!"I"! 

do 

do 

do 

do 

2.46 

June  23,1909 
July  22,1909 

do 

Mouth 

Above    Big    Windy 

Creek. 
Beknr    Big    Windy 

Creek. 
Month 

L67 
L48 

July  27,1911 

Do 

Do 

South  Fork 

Birch  Creek.... 

do 

South  Fork  of 
•   Birch  Creek. 
do 

.11 

do 

Big  Windy  Creek 

Preacher  Creek. 

.17 
.26 

July  29,1910 
Aug.  15,1909 

Do 

July  29,1910 
July  11,1910 

Above  Bachelor  Creek. 
Below  Bachelor  Creek. 

Mouth « 

do 

do 

.48 

do 

Bachelor  Creek 

do 

Costa  Fork 

do 

Preacher  Creek. 

do 

Bachekir  Creek. 

.06 
.62 
.20 

.47 

o  These  measurements  probably  indicate  about  the  minimum  ruU'Off  for  the  season. 

OBOOKED  CREEK  DBAIKAOE   BASIN. 

DE80RIPTZ0V. 

Crooked  Creek,  which  is  formed  by  the  junction  of  Mammoth  and 
Porcupine  creeks,  meanders  through  a  rather  broad  valley  for  about 
30  miles  and  dischai^es  its  waters  into  Birch  Creek  about  10  miles 
above  Fourteenmile  House.  Not  far  below  Central  House  the  valley 
loses  its  identity  in  the  flats  of  Birch  Creek. 

Mastodon  and  Independence  creeks  unite  to  form  Mammoth  Creek, 
which  receives  Miller  Creek  from  the  west  about  2  miles  below  the 
junction.  The  total  length  of  that  portion  of  the  stream  called 
Mammoth  Creek  is  less  than  4  miles. 
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Mastodon  Creek  (see  PI.  VI,  A)  is  the  most  important  gold-produdng 
stream  in  the  Circle  district.  Its  water  supply  is  very  small  but  is 
exceedingly  important  for  local  use.  Three  small  hydraulic  plants 
have  been  installed  on  the  creek.  They  have  sufficient  water  to 
operate  only  a  small  part  of  the  time  but  can  be  used  to  a  good  advan- 
tage to  strip  the  groxmd  and  prepare  it  for  other  methods  of  recovering 
the  gold. 

^  Deadwood  and  Boulder  creeks  are  tributaries  from  the  south,  below 
and  above  Central  House,  respectively.  They  follow  parallel  courses 
about  3  miles  apart  and  are  each  about  18  miles  long. 

Albert  Creek,  the  principal  tributary  from  the  north,  drains  the 
southern  slope  of  the  Crazy  Moimtains. 

Portage  Creek  rises  in  the  divide  between  Birch  and  Crooked 
creeks,  about  10  miles  east  of  Deadwood  Creek.  It  flows  northeast 
for  about  8  miles  to  Medicine  Lake. 

Placer  mining  in  the  Circle  district  is  largely  confined  to  the  tribu- 
taries of  Crooked  Creek.  Most  of  the  richer  claims  are  now  worked 
out  and  the  problem  of  obtaining  water  for  hydraulicking  the  low- 
grade  ground  is  particularly  difficult.  Dredging  or  other  methods 
requiring  relatively  small  quantities  of  water  to  recover  the  gold  may 
have  to  be  resorted  to.  The  run-off  from  the  area  is  less  than  from 
adjoining  areas.  The  creeks  are  liable  to  a  very  low  minimum  dis- 
charge and,  owing  to  the  steep  barren  slopes,  are  flashy  in  charact^. 
Nearly  all  the  timber  in  the  headwaters  has  been  cut  off  and  much 
of  the  basin  has  been  burned  over. 

po&cxnPDrx  cbssk  abovx  ditch  ivtakx. 

Porcupine  Creek  rises  on  the  north  slope  of  Porcupine  Dome.  Its 
headwater  tributaries  interlock  with  those  of  Loper  and  Willow 
creeks  at  an  elevation  of  4,000  to  5,000  feet.  It  flows  east  for  abaut 
14  miles  and  unites  with  Mammoth  Creek  to  form  Crooked  Creek. 
Its  valley  is  extremely  asymmetric;  the  north  side  is  steep  and 
narrow  and  uncut  by  any  streams  of  consequence;  the  south  slope 
is  more  gradual  and  contributes  most  of  the  drainage.  Considerable 
spruce  grows  along  the  banks  of  the  stream  and  on  the  northern  slope. 
On  the  south  the  basin  is  nearly  devoid  of  all  tree  growth. 

Bonanza  Creek,  the  largest  tributary  of  Porcupine  Creek,  enters  ife 
about  4  miles  above  its  mouth.  Its  upper  basin  is  rather  steep  and 
barren  and  causes  wide  fluctuations  in  stream  flow.  Large  bodies  of 
ice  accumulate  in  the  stream  bed  during  the  winter  and  aid  sligfadjr 
in  keeping  up  the  flow  early  in  the  summer.  The  water  for  tho 
hydraulic  plant  on  Mammoth  Creek  (see  p.  333)  is  diverted  from  Porcu- 
pine and  Bonanza  creeks  at  an  elevation  of  about  2,350  feet  and  is 
conducted  to  the  left  bank  of  Mammoth  Creek  by  a  ditch  10.3  mileis 
long.    The  lower  part  of  the  ditch,  below  the  Bonanza  intake,  w*a 
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constructed  in  1908  and  1909  and  is  6.5  miles  long  with  a  bottom  width 
of  7  feet  and  a  grade  of  5  feet  per  mile.  The  upper  section,  between 
Bonanza  and  Porcupine  creeks,  was  completed  in  1910. '  Some  of  the 
construction  methods  used  were  described  in  a  previous  report/  as 
follows: 

Much  difficulty  wae  exx>erienced  in  completdng  thiB  section  of  the  ditch  on  account 
of  ground  ice  along  the  steep  slopes  near  the  Porcupine  intake.  Wherever  the  ditch 
line  crossed  these  pockets  of  nearly  clear  ice,  the  ice  was  kept  exposed  to  the  open 
air  and  a  drain  provided  to  expedite  thawing.  This  process  of  thawing  quickly  opened 
up  a  good-sized  hole  in  the  side  of  the  hill,  and  when  it  was  possible  to  provide  a  good 
foundation  the  space  below  the  ditch  was  filled  in  with  layers  of  moss  and  dirt.  This 
ditch  was  built  to  a  grade  of  5.3  feet  per  mile,  with  a  width  of  6.5  feet  on  the  bottom. 
The  usual  form  of  construction,  which  consists  of  making  the  bottom  of  a  ditch  level, 
was  not  followed  in  building  the  upper  ditch.  The  method  adopted  constitutes 
digging  the  side  next  to  the  hillside  five-tenths  deeper  than  the  embankment  side. 
When  carrying  water,  a  ditch  with  this  cross  section  will  have  its  greatest  depth  next 
to  the  hillside,  and  as  the  highest  velocity  of  a  stream  or  ditch  is  usually  at  the  deepest 
section  it  is  thought  that  the  tendency  of  the  water  to  cut  the  embankment  will  thus 
be  decreased. 

The  thawing  of  groimd  ice  beneath  the  bottom  of  the  ditch  and 
seepage  through  loose  rock  soil  has  been  a  continual  source  of  trouble 
along  the  lower  ditch.  These  troubles  have  been  described  as 
follows:* 

The  ditch  was  built  along  the  hillside,  and  as  the  ice  in  the  bottom  thawed  the 
water  followed  the  line  of  thaw  until  often  it  finally  escaped  to  the  surface  below  the 
lower  bank.  Unless  these  underground  channels  were  soon  discovered  and  moss  was 
tamped  into  the  openings  in  the  bottom  of  the  ditch,  they  rapidly  wore  larger  and 
frequently  only  a  few  hours  were  required  before  the  whole  outside  bank  of  the  ditch 
near  the  break  was  groundsluiced  away.  In  many  places  where  the  bottom  of  the 
ditch  was  impervious  the  outer  bank,  ^^ch  is  mostly  in  fill,  settled  and  slid,  and  if 
allowed  to  fedl  below  the  water  level  the  overflowing  water  did  considerable  damage 
if  not  immediately  stopped .  Moss  sod  was  generally  used  for  repair  work.  In  repair- 
ing the  large  breaks  the  bottom  and  sides  were  built  up  with  soil  and  then  lined  with 
sod.  Moss  was  thoroughly  tamped  into  all  holes  and  crevices  in  the  bottom  and  then 
puddled  with  clay.  In  repairing  the  settling  bank  the  sod  was  cut  in  rectangular 
strips  and  successive  layers  were  placed  and  tamped  as  the  settling  proceeded.  In 
some  places  this  settling  and  rebuilding  continued  to  such  an  extent  that  very  little, 
if  any,  of  the  original  fill  could  be  seen. 

In  order  to  determine  the  water  available  for  diversion  a  gage  was 
placed  in  the  creek  about  100  feet  above  the  intake  to  the  ditch  on 
June  6,  1910.  Daily  readings  were  obtained  from  July  4  to  August 
18, 1910.  A  dam  which  was  later  constructed  caused  backwater  on 
the  gage  and  the  station  was  abandoned. 

>  Ellsworth,  C.  E.,  and  Parkv,  G.  L.,  Placer  mining  in  the  Yukon-Tanana region:  U.  S.  Oeol.  Survey  Bull. 
480,pp.l61-l«2,191L 
*  EUswofth,  C.  E.,  Plaoer  mintaig  fai  the  Yukon-Tanana  region:  U.  S.  Oeol.  Survey  Bull.  442,  p.  236, 1010. 
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Discharge  TMosuremenU  of  Porcupine  Creek  above  diUh  intake  in  1908-1911. 


Dsts. 

he^t 

Dis- 
charge. 

Dirta. 

hei^t. 

Dig. 

July    6.. 

1906. 

FteL 

36 

June    6. . 

July   15.. 

22.. 

July  20.. 

1910. 

FeeL 

25 

1909. 

aas 

.51 

2.S 

1&2 

Aug.   12. 

1911. 

J.7 

Daily  gage  height^  in  feet,  and  discharge,  in  second-feet,  of  Porcupine  Creek  ttbove  ditdk 

intake/or  1910. 

[Drainage  area,  17.8  square  miles.    Observer,  Frank  Miller.] 


NoTK.— Discharges  above  15  second-feet  are  only  approximate. 

POBCUPIHE  CBSSK  BELOW  DITCH  DTTAKB. 

This  station  was  established  June  2,  1912.  The  gage  was  located 
about  200  feet  below  the  intake  dam.  The  natural  flow  of  the  creek 
at  this  point  can  be  obtained  by  adding  the  discharge  of  the  Porcupine 
ditch  at  the  intake.  The  records  are  only  approximate  during  me- 
dium stages,  but  show  fairly  accurately  the  periods  when  the  entire 
flow  was  being  diverted. 


Discharge  measurements  of  Porcupine  Creek  below  ditch  intake 

in  191t, 

Date. 

hS^t 

oiiarga. 

June  2            

Feu, 

S.01 
1.80 

Sec^ 

Sent.  7 

5.0 

NoTB.— Zero  discharge  at  about  gage  height  1.5. 
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DaUjf  gage  hei^  in  feet,  and  dMutrge,  in  seeond-feetf  of  Porcupine  Creek  below  dUdi 

intake  for  191t. 


[Drainage  ai«a,  17^  square  mfles.    Obawver,  Frank  ICHkr.) 

Jmia. 

July. 

Aoguat. 

September. 

Day. 

hfli^t 

Dl8- 

charge. 

hfluS^t 

charge. 

l2S?t 

Dla. 
charge. 

hfluS^t 

Dia- 
charge. 

1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

2.50 
2.40 
2.20 
L02 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

27 
22 
13.5 
5.6 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

1.85 
2.25 
2.22 
2.12 
2.02 

1.85 
1.78 
1.68 
1.70 
1.70 

1.60 
L55 

Z50 
X40 
2.48 
2.32 
2.25 

4.2 

1 

3.02 

75 
55 
35 
12.8 

2.9 

L6 

0 

0 

0 

0 
5.1 
27 
84 
71 

121 
56 
34 
60 
66 

15.4 
56 

214 
295 
228 

40 

18.3 

3.2 

0 

0 

15.4 

I 

14.3 

4  .                      

2.61 
2.18 

1.78 
1.70 

ia7 

5 

8.0 

6 

4.2 

7 

2.9 

8 

1.4 

• 

1.6 

10. 

L6 

u 

.6 

U 

LOO 
2.50 
X60 
X96 

8.40 
X85 
i60 
2.88 
X85 

X26 
Z85 
4.15 
4.75 
4.26 

2.68 
2.32 
L80 
L60 

.3 

13 

0 

14 

0 

u 

0 

16 

27 

17 

22 

18 

26 

19 

18.8 

JO. 

15.4 

a 

a 

a 

M 

as 

98 

» 

a 

a 

a 

u 

M^wndbehart^ 

52.3 

0 

2.19 

8.70 

Noo^— The  dJsdiarge  rating  cnnre  for  this  station  is  fairly  well  defined  below  75  secood-feet. 
POBOXTPIVX  OBXIK  BXLOW  BOHAVZA  OBXZX. 

This  station  was  established  July  4,  1908.  The  gage  was  located 
about  300  feet  below  the  mouth  of  Bonanza  Creek.  The  channel 
conditions  were  fairly  stable  during  periods  of  medium  and  low  water, 
but  at  times  of  high  water  radical  changes  have  taken  place,  and  several 
different  rating  tables  have  been  used  in  estimating  the  discharges. 
The  gage  datum  has  remained  constant. 
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DMiarge  meamnwutiU  cfPorcapine  Creek  hehw  Bonanxa  Creek  in  1908-1912. 


DUfl. 

^ 

Dli- 

Dtttew 

hSg^ 

Dip. 

DUfl. 

.£sr. 

Dfe. 

1908. 
July    4 

Sept.   7;:::;:;; 

1909. 
loot  11 

31 

Aag.  U 

FttL 
L&5 

LTD 

%» 
L9B 

99 

346 
64 
33 

mo. 

lUy  39 

JlUM     5 

Jaly  15 

33 

mi. 

JlUM    5 

July  39 

39 

Aa«.  16 

FeeL 
L90 
X18 
L48 
LU 

L9B 
L39 
L35 
L30 

59 
9.7 
U.3 

50 
L6 

L6 

1913. 

JaiM    3 

July    5 

^1:::::::: 

FttL 
3. 55 
.83 
.83 
LOS 

L0 
1.4 
IQil 

Daily  gage  hei^ily  infeet^  and  dxnckarge.  in  •eoond-fe/d^  of  Porcupine  Creek  below  Bonama 

Creek/or  1908-1912. 


[Diminacearaa 

mj9  square  mflee.    Ob 

lerrer. 

Frank] 

£iDer.] 

1906* 

1909* 

D«y. 

July. 

Aogost. 

June. 

July. 

August. 

Septembv. 

bdS^t. 

Dto- 
charfe. 

bei^t. 

Dto- 
charge. 

^u 

Dto- 

charge. 

bd^t. 

Dto- 
charge. 

helS^t. 

Di». 
charge. 

hdS^ 

Dii- 
ehsir. 

1 

1.87 
1.37 
1.32 
1.30 
1.29 

1.30 
1.28 
1.32 
1.48 
1.60 

16.1 
16.1 
14.6 
14.0 
13.7 

14.0 

13.5 

14.6 

31 

23 

19 

18 

34 

17.5 

16.0 

13.3 

30 

44 

72 

46 

33 

39 
153 
109 
113 

57 
83 
30 
33 
16.5 

14.3 
15.0 
1Z5 
11.6 
11.3 

10.8 

12.5 

14.6 

34 

34 

36 

L83 
1.82 
1.88 
1.82 
1.80 

1.77 
L78 
1.86 
3.06 
2.14 

ZOO 
1.96 
1.92 
1.91 
1.78 

1.73 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.68 
1.66 
1.64 

1.63 
1.62 
1.60 
1.60 
1.60 
1.58 

31 
21 
35 
21 
30 

18.5 

19.0 

34 

38 

46 

33 

80 
37 
37 
19.0 

16.5 
15.0 
15.0 
15.0 
15.0 

15.0 
15.0 
14.3 
18.3 
13.5 

11.6 
11.6 
10.8 
10.8 
10.8 
10.0 

1.67 
1.66 
1.64 
1.64 
1.63 

1.61 
1.60 
1.60 
1.60 
1.60 

1.58 
1.60 
1.60 
1.60 
1.00 

a? 

2 

as 

8 

lis 

4 

1.66 
1.53 

1.7» 
X36 
XIO 
1.95 
1.85 

1.90 
1.72 
1.64 
1.72 
1.76 

1.72 
1.68 
1.61 
1.52 
1.49 

1.44 
1.40 
1.42 
1.60 
1.51 

1.48 
1.46 
1.44 
1.44 
1.43 
1.40 

26 
34 

46 
121 
90 
67 
54 

60 
39 
32 
39 
43 

39 
35 
39 
23 
22 

19.0 

17.0 

18.0 

22 

23 

21 

20 

19.0 

19.0 

18.0 

17.0 

1.75 
1.72 

1.66 
1.96 
%12 
3.36 
3.14 

ZOO 
1.94 
X74 
ZS6 
2.58 

3.34 
ZOO 
1.96 
1.84 
1.73 

1.68 
1.70 
1.64 
1.63 
1.61 

1.60 
1.64 
1.69 
1.86 
1.86 
1.90 

lis 

5 

1L6 

6 

11.2 

7 

UL9 

8 

10.  s 

9 

10.  s 

10 

10.  s 

11 

X70 
X90 
2.70 
X68 
3.78 

zeo 

2.W 
3.60 
X40 
2.3S 

2.33 

346 
835 
346 
340 
164 

117 
117 
96 
78 
71 

67 
66 
64 
58 
54 

51 
47 
43 
89 
35 

10.0 

12 

ia8 

13 

las 

14 

las 

15 

10  s 

16 

17 

18 

19 

30 

21 

32 

23 

2.30 
X25 
2.22 

3.19 

34 

26 

36 

27 

28 

39 

30 

31 

Meandb. 
charge. . 

35.8 
0.897 

a93 
121 
17.0 
B 

16.0 
0.401 

a  15 
23 
13.5 
B 

113 

84.6 

19.4 

11.4 

Seoond-feetper 
square  mile... 

Run-off  (depth 
In  Inches  on 
drainage  area) 

Maximum 

Minfmunn.... 

Accuracy 

C 

B 

A 

X 

a  No  water  diverted  above  gage. 

^ »  The  discbarces  for  1009  do  not  inchide  water  diverted  above  gage  and  as  no  daily  recocds  of  8nobdl?»> 
sion  are  available  the  natural  discharge  for  1909  can  not  be  detemhied. 
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Daify  gage  hda^,  in/eei,  and  duekarge,  in  teconi-feet,  of  Pwtupine  Cnek  hehw  Bonanta 
Creek  for  /9a«-/9if— Continued. 


May. 

June. 

July. 

8ept«iiib«. 

DV. 

hJSL 

Dis- 
oharso. 

haQit. 

Dis- 
oiiarg*. 

be^t 

Dto. 
oiiarg*. 

beS^t 

Dis- 
eharxe. 

ImSSt. 

Dto- 
eharxe. 

1 

2.33 
2.23 
2.33 

2.n 

3.14 

2.10 
1.00 
1.03 
X13 
3.48 

2.26 
2.17 
3.00 
1.06 
1.06 

3.08 
1.07 
1.86 
1.93 
3.06 

Z66 
2.b\ 
2.23 
1.88 
1.81 

1.78 
1.80 
1.04 
3.14 
1.98 

77 
66 
77 
64 
64 

60 

ao 

34 

53 

06 

00 
68 

46 
36 
36 

43 
88 

30 
34 
46 

125 
112 
64 
81 
27 

25 
81 
85 
64 
88 

1.76 
1.06 
1.68 
1.50 
1.77 

1.72 
1.60 
1.62 
1.40 
1.46 

1.42 
1.41 
1.40 
1.38 
1.48 

1.44 
1.46 
2.10 
1.82 
1.06 

1.50 
1.52 
1.50 
1.58 
1.57 

1.50 
1.46 
1.56 
1.68 
2.54 
2.12 

24 

18.2 

14.8 

12.0 

24 

21 

15.5 

12.7 

11.6 

10.6 

0.2 
8.8 
8.5 
8.0 
11.3 

0.0 
10.6 
50 
27 
18.2 

16.2 
12.7 
12.0 
14.8 
14.4 

12.0 
10.6 
14.1 
10.1 
120 
52 

1.87 
1.78 
1.64 
1.68 
1.48 

1.48 
1.55 
1.51 
1.48 
1.46 

1.46 
1.43 
1.43 
1.40 
1.38 

1.40 
1.40 
1.41 
1.40 
1.43 

'*i.*43* 
1.42 
1.42 

1.45 
1.47 
1.46 
1.44 
1.43 
1.43 

30 

32 

17.8 

14.8 

11.3 

11.8 
13.8 
12.4 
11.3 
10.6 

10.6 
0.3 
9.3 
8.5 
8.0 

8.5 
8.5 
8.8 
8.5 
9.6 

9.5 
9.4 
9.3 
0.3 
9.3 

10.2 
11.0 
10.6 
9.9 
9.6 
9.2 

1.42 
1.42 
1.41 
1.40 
1.48 

1.64 
1.54 
1.52 
1.51 
1.50 

1.50 
1.50 
1.48 
1.50 
2.06 

2.06 
1.98 
1.89 
1.81 
1.73 

9.2 

2. 

0.2 

s 

8.8 

4 

8.5 

5 

11.3 

6 

13.4 

7 

13.4 

8 

12.7 

9 

12.4 

10 

12.0 

u 

12.0 

12. 

12.0 

13 

11.8 

14 

12.0 

15 

45 

16 

46 

17 

88 

18. 

31 

19 

27 

ao 

21 

a 

22 

2S 

M 

25 

26 

27 

28 

2» 

2.04 
3.31 
3.44 

35 
63 
85 

30 

31 

Meandfacharge. 

57.7 
C 

53.0 
C 

2.52 
2.38 
2.58 
2.60 
2.44 

2.32 
2.28 
L98 
L79 
1.61 

1.66 
1.74 
1.64 
1.55 
1.48 

1.34 
1.41 
1.40 
1.30 
L34 

1.30 
1.38 
1.36 
1.40 
1.40 

1.40 
1.30 
1.40 
1.35 
1.30 
1.28 

20.1 
B 

11.3 
A 

18.3 

Aeconey "... 

A 

== 

1 

148 
118 
163 
144 
131 

106 
08 
50 
38 
14.7 

18.2 
24 

16.8 
11.1 
7.7 

2.7 
4.7 
4.3 
L7 
2.7 

4.0 
8.8 
3.3 
4.3 
4.3 

4.8 
4.0 
4.3 
3.0 
1.7 
1.3 

1.20 
1.38 
1.30 
1.28 
1.28 

1.28 
1.28 
1.27 
1.27 
1.28 

1.36 
.26 
1.28 
1.28 
1.30 

1.30 
1.42 
L64 
1.63 
1,44 

1.30 
1.30 
1.28 
1.28 
1.28 

1.28 
1.28 
1.36 
1.38 
1.28 

1.5 
1.3 
1.7 
1.3 
1.3 

1.3 
1.3 
1.1 
1.1 
1.3 

.0 
.0 
1.3 
1.3 
1.7 

1.7 
6.1 
16.8 

ia2 

6.0 

1.7 
1.7 
1.3 
1.3 
L3 

1.8 
1.3 
.0 
1.3 
1.3 
1.3 

1.28 
1.38 
1.28 
1.28 
1.28 

1.31 
1.30 
1.30 
1.29 
1.30 

1.31 
1.30 
1.31 
1.48 

1.3 

2 

1.3 

3 

1.3 

4 

1.3 

S 

2.10 

2.38 
X18 
X\2 
2.06 
1.06 

1.88 
1.90 
ZOO 
X06 
2.28 

2.23 
Z34 
2.22 
2.38 
2.03 

100 
1.03 
1.04 
1.88 
1.80 

1.76 
1.83 
1.70 
1.80 
103 

67 

118 
81 
70 
64 
46 

88 
40 
66 

64 
98 

88 

01 
88 
80 
55 

52 
42 
45 
88 
30 
26 
81 
21 
39 
55 

1.3 

6 

2.0 

7 

1.7 

8 

1.7 

0 

1.5 

10 

1.7 

11 

2.0 

12 

1.7 

13 

2.0 

14 ,,. 

7.7 

15 

16 

17 

18 

19 

20 

21 

22 

28 

34 

25 

36 , 

27 

28 ::. 

29 

io •*";;. 

31 

Mean  discharm. 

58.0 
B 

36.5 
B 

2.38 
A  ^ 

2.04 

Acc^«5^.^^^. 

A 

' 1             1             1 

a  To  dM«nirfiie  the  Datonl  disohargo  for  1010  and  1011  add  the  dtoobai^  of  BoDansa  ^ 

Digitized  by  VjOO^IC 


188      SUBPACB  WATEB  SUPPLY  OP  YUKON-TANANA  BEGION,  ALASKA, 

Daily  gage  height,  in  feet,  andditcharge,  in  uconi-feety  of  Porcupine  Creek  belowBonanza 
Creek  for  i90»-/9i5— Continued. 


Jnne. 

July. 

August. 

September. 

IHy. 

bdS^ 

Db- 
charge. 

he^t. 

Dfs- 
diarge. 

iM^t. 

Dte- 
diarge. 

h^t. 

Dis- 
charge. 

1912. 
1                              

aoo 

.90 
.88 
.86 
.84 

.88 

.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.78 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

****.*86* 

3.0 
3.0 
16 
%l 
hi 

L5 

!8 

"aw 

"*'.*86* 

L50 
1.40 
L25 

"*L'o6* 

.90 
**".'85* 
"".'80' 

""lio 

.90 

as 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

30 
30 
19.8 
13.4 
7.0 

3.0 
2.4 
1.9 
L3 

.8 

.8 
.8 
.8 
.8 
.8 

.8 
L9 
3.0 
3.0 
3.0 
3.0 

"ilio 

L40 
L35 
L2S 

1.18 

*".*97' 
LOO 

'.'85* 

L40 
"i'TO 

'{.'so" 

13.0 

2 

2.55 
2.56 
2.10 
L48 

L42 
1.40 
L87 
1.85 
L35 

L32 
1.35 
1.80 
1.85 
1.80 

2.00 
2.20 
2.75 
XIO 
Lft8 

1.55 

Z20 

3.4 

3.1 

2.8 

%2 

1.85 
1.35 
1.00 
.92 

142 
142 
«7 
7.6 

6.2 
4.4 
3.5 
%9 
2.9 

%0 
2.9 

29 

34 

29 

150 
88 

176 
67 
19.6 

1L2 
88 

297 
820 
251 

138 
81 

96 
7.0 
3.8 

a 

3                                       

30 

4 

as 

6 

19.8 

0                                

15.5 

7 

113 

8 

9.0 

9 

iS 

10 

7.0 

11 

5.7 

12 

4.4 

13 

3.1 

14 

L9 

16 

15 

16 

SO 

17 

46 

18 

61 

19 

50 

20 

39 

21 

22 

28 

24 

25 

2ft  .  . 

27 

28 

29 

30 

31 

M<Miii  dlocbftrg*            

75.3 
D 

1.09 
A 



4.69 
B 

aa.9 

Accuracy T. 

B 

a  To  determine  the  natural  disdiarge  for  1911  add  the  discharge  of  the  Bonanxa  ditch  at  intake. 

Note.— Channel  shifted  considerably  on  June  23  and  24.  New  rating  applied,  beginning  June  24.  Old 
rating  only  approximate.    New  rating  curve  well  defined  below  15  second-net. 

To  obtain  the  natural  flow  for  1912  add  the  discharge  of  Bonanta  ditch  below  Junctlco  with  Porcnpina 
branch. 

OBOOKBD  OBSBK  AT  OXVT&AL  HOXTSB. 

This  station  was  established  June  15,  1909.  The  creek  divides  a 
short  distance  above  the  gage,  which  is  located  in  the  main  channel 
This  channel  carries  all  the  flow  at  low  and  medium  stages.  He 
relation  between  gage  height  and  discharge  has  not  remained  con- 
stant. Channel  conditions  have  changed  to  some  extent  and  the 
gage  datum  has  varied  slightly  from  year  to  year.  Sufficient  meas- 
urements, however,  have  been  made,  so  that  each  year,  with  the 
exception  of  1909,  the  rating  curve  has  been  fairly  well  defined,  and 
it  is  improbable  that  any  large  errors  have  been  introduced. 

The  minimum  discharge  recorded  at  this  station  was  4.5  second- 
feet  and  occurred  from  August  5  to  15,  1911.  Beneath  the  creek 
bed  there  is  probably  considerable  thawed  gravel,  through  which 
'  most  of  the  low-water  flow  passes. 
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Di$eharge  meoMurtmenU  of  Crooked  Creek  at  Central  Home  in  1908-191t. 


Date. 

bS^t 

Dis- 
duurge. 

Date. 

bS^t 

Dli- 
charge. 

Date. 

,2^. 

Dto. 
charge. 

1806. 

FeeL 

Sec-ft. 

1910. 

JWf. 

811 
80 
173 

WU-Contd. 

JWf. 

"t 

Jam  30 

58 
53 
86 

L50 
1.83 
.66 

L50 

Aog.  17 

31 

1913. 

a62 

.55 

Julj    1 

38 

B»t  i:.:::::: 

1900. 

» 

L86 

133 

May  36 

L35 

101 

JmiBls 

L82 

819 

81 

1.53 

187 

» 

L68 

as9 

1911. 

July     7 

.66 

31 

Aug.  9 

L30 

143 

May  29 

1.78 

806 

18 

.56 

13.3 

10 

L46 

166 

81 

L58 

380 

15 

.40 

0.1 

July  33 

.83 

13.5 

Sept  9 

L06 

65 

35 

.35 

lao 

DaUy  gage  height^  tn/eet^  and  diieharge^  in  tecond-feety  of  Crooked  Creek  at  Central  House 

for  1909-191^. 


Obeervera:  H. 

K,  Stade,  1909, 1911-13;  W.  H.  Baytan,  1910.] 

Jmie. 

Inly. 

Aogost. 

September. 

Day. 

hd^t 

Dis- 
charge. 

hd^t 

Die. 
charge. 

l2S?t 

Die. 
charge. 

hfluS^t 

Dis- 
charge. 

1 

L38 
1.15 
1.05 
1.20 
1.20 

1.20 
1.25 
1.42 
1-66 
1.52 

1.40 
1.32 
2.76 
2.20 
2,32 

1.78 
1.45 
1.30 
1.20 
1.05 

1.00 
.85 
.80 
.80 
.68 

.65 
.55 
.65 
1.28 
1.18 
1.28 

138 
122 
113 
128 
128 

128 
134 
162 

228 
186 

168 
144 
1,170 
635 
744 

294 
160 
140 
128 
113 

109 
97 
93 
93 

84 

82 
75 
82 
138 
126 
138 

1.28 
1.18 
1.20 
1.35 
1.20 

1.08 
.98 
1.05 
1.30 
1.42 

1.38 
1.28 
1.22 
1.18 
1.06 

.98 
.92 
.88 
.80 
.92 

1.02 
1.05 

.88 
.78 
.68 

.68 
.72 
.62 
.52 
.45 
.40 

138 
126 
128 
149 

128 

115 
107 
113 
140 
162 

154 
137 
130 
126 
115 

107 
103 
99 
93 
103 

HI 
113 
99 
91 
84 

84 
87 
79 
73 
69 
66 

0.35 
.30 
.25 
.20 
.10 

.00 

68 

3 

60 

3 

58 

4 

55 

5 

SO 

6 

45 

7 

8 

9 

10 

U 

12 

13 

14 

15 

1.80 

1.90 
1.60 
1.95 
1.85 
1.65 

1.50 
1.45 
1.38 
1.63 
1.55 

1.65 
1.58 
1.58 
1.45 
1.83 

305 

380 
180 
420 
342 
328 

180 
169 
154 
316 
194 

328 
302 
202 
169 
144 

16 

17 

18 

19 

30 

a ; 

22 

28 

34 

25 

38 

27 

28 

29 

30 

31 

Mean  discharge 

232 
1.44 

a86 

420 
144 
C 

202 
1.25 

1.44 
1,170 
75 
C 

111 
0.69 

a8o 

162 
66 

c 

55 

SeoomMoet  per  square  mile. 

0  34 

Bim-ofl  (depth  in  Inches  on  drainage 
area) 

0  og 

M«lnmm......... ............ ....... 

63 

Mininqiiiiii 

45 

Aocuracy. 

c 
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190      SXJBPAOB  WATBB  SUPPLY  OP  YXJKOK-TANAKA  BEOIOKy  ALASKA. 

DaSly  gagehdgU^infitl,  and  discharge,  in  second-feet,  of  Crooked  Creek  at  Central  Houm 

for  1909-191t — Continued. 


May. 

June. 

July. 

Angoit. 

D«y. 

hoi^t 

Dia- 
charge. 

hei^t 

Dia. 
charge. 

1mU&. 

Dia- 
diarge. 

hel^t 

dS^ 

1910. 
1 

1.40 
1.50 
1.03 
1.66 
1.36 

1.40 
1.30 
1.26 
1.20 
L80 

1.70 
1.60 
1.50 
1.40 
1.80 

1.25 
1.30 
1.26 
1.15 
1.10 

1.30 
1.90 
1.70 
1.50 
1.30 

1.20 
1.20 
1.50 
ZOO 
2.10 

130 
173 
226 
234 
126 

189 
112 
102 
91 
•800 

265 
212 
173 
139 
112 

102 
112 
102 
82 
74 

112 
348 
266 

173 
112 

91 
91 
173 
397 
448 

1.90 
1.50 
1.30 
1.10 
1.30 

1.56 
1.30 
1.10 
1.06 
1.00 

.96 
.90 
.86 
.80 

*"'.*67' 
1.70 
1.50 
1.36 

1.26 
1.30 
1.36 
1.30 
L20 

1.10 
1.00 
.90 
.80 
.70 
1.60 

348 
173 
112 
74 
112 

192 
112 
74 
66 
01 

66 
50 
45 
40 
86 

83 
30 
256 
173 
126 

102 
112 
126 
112 
91 

74 
61 
60 
40 
82 
212 

L50 
1.20 
1.10 
1.00 
.90 

.86 
.70 
.66 

m 

2        

ti 

3 

74 

4           

d 

5 

90 

0 

15 

7           

8 

8 

9 

0           

10 

11                                

12    

13                      

14    

16 

1.50 

1.60 
1.30 
1.26 
1.20 
1.30 

1.35 
1.40 
1.30 
1.40 
1.50 

1.30 
1.10 

173 

173 
112 
102 
91 
112 

126 
139 
112 
139 
212 

112 
74 
50 
173 
234 
800 

le              

17 

18 

10 

20....'. 

21    

22 

23 

24    

26 

26        

27 

28 

29 

1.50 
1.06 
1.80 

30 

31 

M^ndfffChWir 

143 
a888 

a56 
300 

50 
B 

173 
1.07 

1.19 
448 
74 
B 

103 
a640 

a74 
348 
32 
B 

fltil 

8econd-feet  per  squire  mile. 

a4a 

Run-ofl  (depth  in  inches  on  drainage 
area) 

ats 

Maxhn^m. 

o.m 

IfinlmuQi                   .  . 

'» 

Aoeuraoy 

B 
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Dmijf  gage  height,  infeeiy  and  ditcharge,  in  9eeoni-feUy  of  Crooked  Creek  at  Central  Bouee 
for  /9(»-/^/5— Oontmued. 


June. 

July. 

Adflist. 

September. 

Day. 

heii^t. 

Dis- 
charge. 

^SSx, 

Die- 
e. 

hd^t. 

Dis- 
charge. 

hS^t. 

Dis- 
charge. 

19U. 

2.05 
1.85 
1.75 
1.70 
1.78 

2.20 
1.06 
1.68 
1.75 
1.62 

1.48 
1.46 
1.70 
1.72 
1.80 

1.68 
1.70 
2.0S 

i.go 

1.68 

1.56 
1.60 
1.42 
1.42 
L82 

1.25 
1.25 
1.22 
1.20 
1.18 

416 
332 
292 

273 
304 

481 
374 
229 
292 

243 

194 
184 
273 
266 
281 

266 
278 
416 
353 
266 

218 
200 
174 
174 
146 

128 
128 
120 
115 
111 

1.18 
1.50 
2.68 
2.46 
2.38 

1.96 
1.90 
1.55 
1.42 
1.16 

.96 
.96 
.96 
.83 
.70 

.68 
.70 
.70 
.62 
.62 

.60 
.60 
.52 
.30 
.24 

.34 

.18 
.18 
.20 
.10 
.08 

Ill 
200 
696 
591 
560 

874 
353 
218 
174 
104 

68 
.68 
68 
51 
88 

36 
38 
88 
82 
32 

80 

30 

24 

13.3 

lao 

10.0 
8.1 
8.1 
8.5 
6.5 
6.2 

0.02 
0 
0 

-  .02 

-  .06 

-  .05 

-  .05 

-  .05 

-  .06 

-  .06 

-  .05 

-  .05 

-  .05 

-  .05 

-  .05 

.60 
.56 
.60 
.45 
.50 

.60 
.60 
.40 
.35 
.30 

.30 
.30 
.25 
.30 
.25 
.20 

6.3 

J. 

6.0 

3 

6.0 

i 

4.8 

5 

4.5 

0 

4.5 

7 

4.5 

8 

4.6 

9 

4.6 

10. 

4.5 

u 

4.5 

12 

4.6 

B 

4.5 

14 

4.5 

15 

4.5 

16 

23 

17 

36 

18 

30 

19 

20 

ao 

23 

21 

23 

22. 

23 

23 

17.0 

M 

14.6 

25 

12.3 

28. 

12.3 

27 

13.3 

28 

ia4 

29 

1.80 
1.68 
1.65 

313 
266 
254 

13.3 

30 

ia4 

31 

8.6 

Ifetn  diirhfiTKe 

277 
1.72 

0.19 
312 
254 

A 

251 
1.66 

1.74 
481 
111 

A 



120 
a  801 

a92 
696 
6.2 

A 

11.3 

0.070 

Runoff  (depth  In  inches  on  drahMcie 
area) 

ao6 

jBKTimtm'i  ,,,,,,,,,,,,,,,,.,   ,   , 

30 

If  jnlmum 

4.5 

Accanej 

A 
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192^     SUBFAOE  WATEB  SX7PPLY  OP  YUKON-TANANA  BEQION,  ALASKA. 

Daily  gage  height^  in  feet,  and  ditchargey  in  aeoond-feett  of  Crooked  Creek  at  Central  Eoum 
far  1909-1912— Contxnned, 


May. 

June. 

July. 

August 

September. 

October. 

D*y. 

l^t. 

Dis- 
charge. 

bd^t 

Dis- 
charge. 

bejQ^t. 

Dis- 
charge. 

.^t. 

Dto- 
charge. 

a 

Dis-     Gage 

DiB- 

1912. 
1 

2.40 
2.60 
2.30 
1.80 
1.45 

1.25 
1.18 
.98 
.96 
.96 

.80 
.85 
1.35 
1.45 
1.40 

2.50 
1.90 
1.55 
2.05 
1.70 

1.40 
1.52 
2.80 
3.20 
3.10 

2.60 
2.06 
1.70 
1.50 
1.15 

646 
635 
503 
293 
164 

106 
80 
52 
48 
48 

30 
36 
132 
164 
147 

500 
334 
198 
397 
254 

147 
187 
726 
916 
868 

635 
397 
254 
180 

82 

1.00 
.92 
.90 
.88 
.80 

.75 
.68 
.65 
.60 
.66 

.66 
.60 
.58 

.66 
.50 

.50 
.50 
.50 
.46 
.48 

.46 
.46 
.48 
.46 
.46 

.60 
.46 
.45 
.48 
.46 
.40 

66 
44 
41 
89 
30 

26 

19.7 

17.8 

14.6 

17.8 

17.8 
14.6 
13.6 
12.2 
9.8 

9.8 
9.8 
9.8 
8.6 
9.3 

8.6 
8.6 
9.3 
8.6 
8.6 

9.8 
8.6 
8.6 
9.3 
8.6 
7.6 

0.40 
.46 
.46 
.46 
.46 

.46 
.56 
.96 
.90 
.96 

.96 
1.50 
1.48 
1.28 
1.15 

1.05 
1.00 
.90 
.88 
.90 

.85 
.82 
.80 
.80 
.80 

.80 
.95 
.98 
.95 
.90 
.90 

7.6 
8.6 
8.6 
8.6 
8.6 

8.6 
12.2 
48 
41 
48 

62 
180 
173 
113 

82 

64 
65 

41 
39 
41 

36 
32 
SO 
30 
30 

30 
48 
62 
48 
41 
41 

1.00 
1.22 
1.30 
1.35 
1.26 

1.28 
1.25 
1.18 
LIO 
1.06 

L08 
1.10 
1.10 
1.05 
1.06 

LIO 
1.45 
1.80 
1.60 
1.68 

1.62 
1.66 
1.48 
1.30 
1.26 

1.18 
1.10 
1.10 
1.09 
1.00 

65 
96 
118 
132 
106 

113 
106 
80 
72 
64 

69 
72 
72 
64 
64 

72 
164 
203 
216 
209 

224 
235 
173 
118 
106 

80 
72 
72 
70 
70 

LOS 
LOS 
LOO 
.95 
.90 

.90 
.88 
.90 
.90 
.86 

.80 
.80 
.90 
.90 
LOO 

LOO 
LOO 
LOO 

m 

2 

M 

8 

K 

4 

« 

5 

41 

6 

41 

7 

ai 

8 

41 

9 

a80 

.75 

.82 
.98 
1.15 
1.52 
1.30 

1.42 
1.60 
1.58 
1.60 
1.42 

1.30 
1.38 
1.85 
1.52 
1.42 

1.32 
1.25 
1.42 
1.80 
1.85 
1.55 

30 
26 

32 
52 
82 

187 
118 

154 
216 
209 

216 
154 

118 
141 
214 
187 
154 

124 
106 
154 
293 
214 
198 

41 

10 

x 

11 

m 

12 

ai 

13 

41 

14 

41 

15 

a 

16 

» 

17 

S6 

18 

a 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mean  dis- 
charge.. 

147 
a  913 

a78 

293 
26 
A 

306 
1.89 

2.11 
916 
30 
B 

16.6 
a  103 

1.19 
55 

7.5 
A 

47.0 
0.292 

0.34 
180 
7.5 
A 

116 
a720 

aso 

293 
66 

A 

415 

Second-feet  per 

aM 

Run-off  (depth 
in  Inches  on 
drainage  area) 

Maximum. 

^z 

Mfnfmnm 

30 

A 

BOITAVZA  OBESK  ABOVB  DZTOH  XVTASX. 

This  station  was  established  July  4,  1908.  Serious  changes  in  Uie 
channel  took  place  during  the  period  covered  by  the  records.  The 
data  are  subject  to  large  errors  and  should  only  be  used  with  extreme 
care. 

Discharge  measwrements  of  Bonanza  Creek  above  ditch  intake  in  1909-9. 


Date. 

hel^t 

Dis- 
charge. 

Date. 

* 

IMS. 
chafgBw 

July  4... 

1906. 

Feet 
LOO 
L02 
.92 

Sec'ft 
12.  A 
13.0 
12.3 

June  12.. 

21.. 

Aug.  11.. 

1909. 

.50 
.20 

**At 

6....::::::::::::::::::: 

% 

Sept? 

16 
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Dailff  gage  height,  in  feet,  and  ditcharge,  in  Beeond-feet,  of  Bonanza  Creek  above  ditch 

intake  for  1908-1910. 


[Drminace  area,  7.9  square  mflea.    Observer,  Frank  MiUer.] 

190S 

1909 

D»y. 

July. 

August. 

June. 

July. 

August. 

September. 

bdSTt. 

Dto- 
charge. 

Gage  1  Dis- 
he^t.|charge. 

^x 

DIs- 
.chargei 

bejSETt. 

Dis- 
charge. 

hdSEt. 

Dto- 
charge. 

heS^t. 

Dto- 
charge. 

1.. 

8 
8 
8 
8 
8 

0.21 
.20 
.48 
.28 
.20 

.15 
.18 
.18 
.30 
.33 

.33 
.33 
.78 
.39 
.63 

.33 
.34 
.34 
.33 
.33 

.31 
.21 
.21 
.20 
.18 

.16 
.17 
.19 
.22 
.22 
.22 

16.0 

15.7 

25 

17.9 

15.7 

14.5 
15.2 
15.2 
18.5 
19.2 

19.2 

19.2 

40 

18.2 

34 

19.2 
16.8 
16.8 
16.3 
16.3 

16.0 
16.0 
16.0 
15.7 
15.2 

14.7 
15.0 
15.5 
16.3 
16.3 
16.3 

0.34 

.38 
.38 
.18 
.38 

.28 
.30 
.35 
.28 
.28 

.19 
.21 
.34 
.22 
.20 

.18 
.15 
.13 
.13 
.     .11 

.10 
.10 
.08 
.05 
.17 

.16 
.13 
.12 
.11 
.10 
.08 

16.8 
17.9 
17.9 
15.2 
17.9 

17.9 
15.7 
17.1 
17.9 
17.9 

15.5 
17.7 
16.8 
16.3 
15.7 

15.2 
14.5 
14.0 
14.0 
13.5 

13.3 
13.3 
12.9 
12.4 
15.0 

14.8 
14.0 
13.8 
13.5 
13.3 
12.9 

0.04 

-  .02 

-  .04 

-  .04 

-  .06 

-  .06 

-  .08 

-  .08 

-  .09 

-  .09 

-  .10 

-  .10 

-  .10 

-  .10 

12.2 

2 

11  1 

3 

10.8 

4 

1.00 

13 
12 

13 
87 
35 
37 
19 

18 
10 
14 
13 
12 

11 
11 
10 
10 
10 

9 
9 
9 
10 
10 

10 
9 
9 
9 
9 
9 

0.73 
.71 

10  8 

5 

10.6 

6 

1.02 
1.06 
1.00 

10.4 

7 

10.1 

8 

10.1 

9 

10.0 

10 

i.ao 

10.0 

11 

9.8 

12 

0.05 
.70 
.68 
.00 

.00 

82  ' 
40 
38 
32 

32 
32 
30 
28 
27 

30 
30 
30 
34 
33 

20 
30 
20 
20 

19.2 

9.8 

13 

.96 
.94 
.93 

9.8 

14 

9.8 

15 

16 

17 

18 

.- 

W 

ao 

.81 

.80 

.78 

21 

.50 

23 

23 

.50 

M 

.83 

25 

2S 

.81 
.79 
.80 

27 



28 

29 

* 

30 

.32 

31 

Mean  dis- 
charge. . 

1X3 
1.56 

180 
87 
9 
D 

8 
1.01 

0.19 
8 
8 

D 

30 
3.80 

2.08 
82 
19.2 
B 

18.4 
2.33 

3.09 
49 
14.5 
B 

15.3 
1.94 

2.24 
17.9 
12.4 
B 

10.4 

SecoDd^eetper 
square  mile. . 

1.33 

.68 

12.2 

Ib  ififlllljlll 

9.8 

B 

,            , 

»             •             ' 



Day. 

June. 

July. 

Day. 

June. 

July. 

1910. 

38 
32 
30 
80 
29 

23 
20 
20 
24 
42 

35 
30 
21 
16 
15 

IS 

12 
14 
19 

19 
15 
10 
9 
32 

25 
14 
12 
13 
10 

9 

8 
8 

7 
5 

5 
5 
30 
18 
13 

1910-Continued. 
21 

28 
30 
27 
24 
15 

18 
18 
20 
35 
30 

11 

2    

22 

10 

3..!'..'!!  "*!"!.;.'!!....!.* 

23 

11 

4.  ,                            

24 

16 

5...;.:;;:;;:;::; 

25 

12 

«..  .. 

26 

9 

7            

27 

8 

8 ;*" * 

28::  ::::::..::::::::::::::: 

8 

9 : : 

29 

8 

10 

30 

27 

31 

30 

1] 

12;;"; ; ;**'; 

Mean  discharge 
Second-feet  per  squan 

24.6 
3.10 

3.46 
D 

13.5 

13...:..:::: :..:: 

smile.. 

1.71 

14 

Run-off  (depth  hi  hiches  on 

15..:: 

drainaeearei 

ft) 

1.97 

Aocura 

cy 

D 

16 

17 ...:::::::::::;::: 

w.. 

J9    

».:*:: :***::::* 

Non.— These  discharges  were  obtained  by  indirect  methods  and  may  be  considerably  in  error. 
42913»— WSP  342—15 18 
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A  gige  ws  insUDed  on  Bonanza  Creek  June  5,  1911,  just  bebw 
the  diidi  intake,  to  take  the  place  of  the  one  aboTe  the  inUkB  at 
which  records  had  beoi  kept  during  the  three  preyions  yeais.  In 
order  to  obtain  the  natural  flow  of  the  <aeek  at  this  point  the  discharge 
of  Bonanza  ditdi  at  intake  should  be  added. 


Dmkarfe 


€/Bommum  Creek  hdow  dUA  intdke,  191 1-1 S. 


JoDe  i. 


UlL 


A 


Db- 


X« 


am.-fL  1912. 

Ml«     hmmi 

•.39     haiy  S 

Sapt,? 


haiSl 


FktL 
S.10 
4.48 
4.48 


Sec-ft 
44 

.S 


DaUff  gage  heigklj  in  feet,  «W  dMimrgt,  m  wetxmdfeet,  of  Bonanza  Creek  below  SlA 

intake  for  1911-12. 


\Obmnm,  Tnak  MSer.] 

j^ 

Julj. 

AognaL 

September. 

D^. 

OMt       Dia- 

^S^ 

W^ 

.SSL 

Dia- 

iSSt 

Ifll.                            ! 
I 

3.M 
3.00 
3.44 
3.S 

^95 

^70 

3.98 
X98 
X98 

^98 

^98 
2.96 
2.64 
X64 

2.64 
3.94 
3.94 
X94 
2.94 

3.64 
X94 
3.94 
X94 
2.95 

^95 
2.95 
X66 
2.95 
X95 
2.95 

9.7 
5.0 

25 

1X4 
4.0 

X95 
X95 
X95 
X95 
X95 

X95 
X95 
X95 
X95 
X95 

X95 

X95 
X95 
X95 
X95 

X9i 
X9i 
X9i 
X9i 
X65 

X66 
X95 
X95 
X66 
X95 

X95 
2.95 
X65 
X66 
X66 
X94 

as 
4 

X94 
X64 
X64 
X64 
X94 

X94 
X95 
X95 
X95 
X95 

X95 
X65 
X95 

0.3 

2 ■ 

3 .       .  '    

4 :.;...;....! " 

5 

3.35       ».• 

3.S       12.4 
3.12        8.S 
3.08  ,      5.8 
3.08  '      7.2 
2.88  .      2.7 

« 

7...........................  ........ 

8 

9 

10 

11 

X74 
2.88 

1.1 
2.7 

12 

13 

X96  ,      4.6 

3.00:      5.0 
3.12  1      8.& 

14 

15 

16 

3.00 
3.16 
2.97 
X96 

rit 

2.90 
X90 
Z74 

2.n 
2.n 

2.71 

2. 70 
XTO 
2.70 
2.70 

5.0 
10.0 
4.4 
4.3 
1.2 

3.0 

.7 
1.1 
.8 
.8 

.8 
.7 
.7 
.7 
.7 

17 

1« 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

MfUi  dbrhfii^  .     . 

4.32 
B 

X03 
B 

.30 
B 

.3D 

B 
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Daily  gage  heighly  in  Jed^  and  difcharge,  in  seoond-feet,  o/"  Bonansa  Creek  behw  diidi 
intake  for  1911-12 — Continued. 


June. 

July. 

August. 

September. 

Dmy. 

hdi^t. 

Dfa. 
charge. 

&i. 

Dfs- 
ohmrge. 

he^t. 

Dfa. 
charge. 

Gage 
hei^t. 

Dfa- 
charge. 

1912. 
1 

4.40 
4.40 

4.48 
4.48 
4.48 

4.48 
4.48 
4.48 
4.48 
4.48 

4.48 
4.48 
4.48 
4.48 
4.48 

4.48 
4.48 
4.48 
4.48 
4.48 

4.47 
4.47 
4.47 
4.47 
4.47 

4.47 
4.47 
4.47 
4.47 
4.47 
4.47 

a4 
.4 

.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.8 
.3 
.3 
.3 

4.47 
4.47 
4.47 
4.47 
4.47 

4.47 
4.48 
4.48 
4.48 
4.48 

4.64 
4.61 
4.50 
4.62 
4.40 

4.48 
4.48 
4.48 
4.48 
4.48 

4.48 
4.48 
4.48 
4.48 
4.48 

4.48 
4.49 
4.48 
4.49 
4.49 
4.48 

a3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

2.4 

.6 
.5 
.7 
.4 

.3 
.3 
.3 
.3 
.3 

•3. 

4.48 
4.49 
4.49 
4.49 
4.49 

4.40 

4.48 
4.48 
4.48 
4.48 

4.48 

4.48 
4.48 
4.48 
4.48 

4.48 
4.50 
4.70 
4.60 
4.64 

4.90 

a3 

2 

6.30 
5.10 
4.46 
4.22 

4.21 
4.20 
4.20 
4.21 
4.20 

4.20 
4.22 
4.28 
4.38 
4.82 

5.11 
4.27 
4.24 
4.00 
4.32 

4.22 
4.72 
5.70 
5.40 
5.38 

5.15 
4.92 
4.02 
4.80 
4.40 

51 
44 

5.3 
.0 

.5 
.4 
.4 
.5 
.4 

.4 

.6 
1.3 
2.9 
25 

45 

1.2 
.8 
30 

1.9 

.6 
19 
90 
46 
44 

20 
12 
12 
1.6 
.4 

.4 

3 

.4 

4 

4 

5 

.4 

6 

.4 

7 

.3 

8 

.3 

9 

.3 

10 

.3 

11 

3 

12 

.3 

13 

.3 

M 

.3 

15 

.3 

1« 

.3 

17 

.5 

18 

3.7 

19 

1.6 

» 

2.4 

21 

11 

22 

23 

.3 
.3 
.3 

.3 

2i 

25 

36 

27 

28 

29 

30 

31 

¥f«n  dL<frharge ... 

16.0 
D 

.31 
D 

.41 
D 

1.17 

Aocaiucy .". 

D 

NoTE.~New  rating  used  after  June  22,  1912.    Discharges  only  approximate.    Seepage  through  and 
beneath  the  diversion  dam  was  about  0.3  second-foot. 

DmBPBHDSHOB  OBESK  AT  OLAHC  "BO.  •  ABOVE." 

This  station  was  established  June  6,  1911.  The  channel  was  fairly 
permanent,  but  sufficient  measurements  were  not  made  to  give  a 
well-defined  discharge  curve.  It  was  necessary  to  abandon  the  sta- 
tion in  1912  because  an  indeterminate  amount  of  water  was  being 
diverted  above  the  gage  for  sluicing. 

Discharge  meastirements  of  Independence  Creek  at  claim  No,  9  above y  1911-12. 


Date. 

hei^t. 

Dis- 
charge. 

Date. 

Gace 
height 

Dis- 
charge. 

June  6.. 

1911. 

2.42 
1.33 
1.36 

2.0 
3.7 

June  4... 

1912. 

Feet. 
2.46 

a^iu 

July  10 

July  6 

1.4 

Aug.  16 
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196      SUBFACE  WATEB  SUPPLY  OF  YUKON-TANANA  BEGION,  ALASKA. 

DaH^  gage  height,  in  feet,  and  SMharge,  in  •econd-feet,  of  Independence  Creek  at  dam 

''No.  9  above'' far  1911. 


[Dfminae*  ana,  8.C  sqnanndkB. 

Oboerycr.  Jack  Heodrk^s.] 

Jane. 

July. 

Angnat. 

September. 

D«y. 

Om»       Dis- 
bfli^t.  cfaarge. 

i 

OMe  1    Dis- 
hei^it  charge. 

hfl^t. 

chai]ge. 

iMiSt.  chaige. 

1 ■ 1 

X56 
3.50 
2.62 
3.54 
2.75 

2.29 
1.83 
1.67 
1.54 
1.42 

1.38 
1.46 
1.38 
1.38 
1.33 

1.33 
1.33 
1.33 
1.33 
1.33 

1.33 
1.29 
1.29 
1.29 
1.29 

1.25 
1.25 
1.25 
1.21 
1.21 
1.21 

54 

164 

58 
170 

71 

33 

11.8 
7.8 
5.3 
3.6 

3.1 
4.1 
3.1 
3.1 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.2 
2.2 
2.2 
2.2 

1.9 
1.9 
1.9 
1.6 
1.6 
1.6 

1.21 
1.21 
1.21 
1.17 
1.17 

1.17 
1.17 
1.17 
1.17 
1.25 

1.25 
1.25 
1.25 
1.29 
1.46 

1.38 
1.38 
1.33 
1.33 
1.29 

1.29 
1.29 
1.29 
1.25 
1.25 

1.25 
1.25 
1.33 
1.33 
1.33 
1.38 

1.6 
1.6 
1.6 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.9 

L9 
1.9 
1.9 
2.2 
4.1 

3.1 
3.1 
2.6 
2.6 
2.2 

2.2 
2.2 
2.2 
1.9 
1.9 

1.9 
1.9 
2.6 
2.6 
2.6 
3.1 

1.42 
1.46 
L38 
1.33 
1.33 

1.29 
1.25 
1.21 
1.17 
1.29 

1.42 

3.6 

2      '  .      ...'      .  .  . 

4.1 

8 '     

11 

4    : I 

!« 

s:::::::::::::::::::::::::::.:.::::..     ::  :■' 

16 

6 

7 

8 

9 

10 

2.38 
2.50 
X46 
2.33 
2.21 

2.08 
2.42 
2.33 
2.50 
2.67 

2.83 
3.33 
3.17 
2.75 
2.42 

2.33 
2.12 
2.17 
2.21 
2.08 

1.92 
1.79 
1.62 
2.54 
2.25 

39 
48 
45 
35 
28 

21 
42 
35 
48 
63 

79 
140 
119 

n 

42 

3S 
23 
26 
28 
21 

14.7 
10.6 
6.7 
51 
30 

12 
1.9 
1.6 
1.3 
12 

11 

12 

16 

13 

14 

15 

« 

16 

1 

17 

18 

19 

20 

21 

22..                  

23 

' 

24  .                     

25 

26 

27 

2S...     .                    

29 

30 



31 

• '  — 

Mean  discbarge 

44.0 
5.12 

4.43 
140 
6.7 
C 

20.3 
2.36 

2.72 
170 
1.6 

B 



2.10 
0.244 

a28 
4.1 
1.3 

B 

163 

Second-feet  per  square  mito 

asa 

Run-ofT  (depth  in  inches  on  drahnage 
area) 

ai3 

4-1 

Minimum 

1.3 

Accuracy 



B 

Note.— Above  50  seoond-feet  these  records  are  only  approximate. 

MAMMOTH  OBEBK  AT  MILLX&  HOITSS. 

This  station  was  established  July  2,  1908.  The  gage  was  nailed 
to  a  log  retaining  wall  on  the  left  bank  of  the  stream  just  below  the 
bridge  opposite  the  Miller  House.  The  datum  of  the  gage  remained 
constant.  During  high  water  the  channel  shifted  considerably  and 
several  rating  curves  were  used,  all  of  which  were,  however,  fairly 
well  defined. 

Since  on  or  about  Jime  19,  1909,  a  ditch  has  diverted  water  from 
the  creek  past  the  gage.  As  it  was  not  possible  to  obtain  accurate 
records  of  the  amoimt  diverted  the  total  flow  of  the  stream  can  be 
only  approximately  determined  since  that  date. 
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Dikharge  meoMuremenU  of  Mammoth  Creek  at  MilUr  House  in  1908-1910. 


Date. 

bdS^t 

Dl»- 
charge. 

Date. 

be^t. 

Dis- 
charge. 

July    2.. 

1908. 

FetL 

0.86 

.70 

1.00 

.90 

.85 

4.05 
4.20 

21 
48 
35 
31 

200 
253 

1909-Contlnued. 
Jane  15 

Ftet, 

3.85 
8.60 
3.06 

3.20 
3.32 
3.19 
3.30 

*-•,* 

e::::::::::::::::::::;: 

20 

70 

7 

Aag.  12 

15.8 

Sept  « 

1910. 
May  29 

1900. 

17.1 

June    5 

27 

InTM  in 

July  14 

10.4 

11 

23 

27 

Daily  gage  height^  in  feet,  and  discharge,  in  $econd-feet,  of  Mammoth  Creek  at  Miller 

Bouse  for  1908-1910. 

[Drainage  area,  87.1  square  mHes.    Observer.  J.  F.  Kelly.] 


1906 

1909  « 

Day. 

September. 

October. 

May. 

June. 

July. 

August. 

.^^t. 

Dis- 
charge. 

A. 

Dis- 
charge. 

heJgLl 

Dis- 
charge. 

Oaee 
he^t 

Dis- 
charge. 

hSSTt. 

Dis- 
charge. 

A 

Dis- 
charge. 

1 

0.50 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.50 
.40 

.40 
.40 
.40 

14.4 
14.4 
14.4 
14.4 
14.4 

14.4 
14.4 
14.4 
14.4 
13.0 

13.0 
13.0 
13.0 

2.15 
2.20 
2.40 
2.80 
2.75 

2.40 
2.20 
2.25 
4.65 
4.00 

4.30 
4.20 
4.25 
4.10 
3.90 

3.75 
4.35 
4.05 
3.60 
3.55 

3.50 
3.50 
3.45 
3.50 
3.46 

3.60 
3.56 
3.56 
3.40 
3.40 

358 
377 
451 
604 
584 

461 
377 
396 
414 
176 

294 
252 
273 
212 
142 

102 
318 
194 
70 
62 

53 
63 
46 
63 
46 

70 
62 
62 
40 
40 

3.40 
3.30 
3.00 
3.00 
3.00 

3.00 
3.40 
3.40 
2.40 
3.30 

3.30 
3.35 
4.25 
4.00 
3.85 

3.55 
3.35 
3.30 
3.20 
3.20 

3.10 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.15 
3.50 
3.40 
3.30 

40 

30 

12.0 

12.0 

12.0 

12.0 

40 

40 

40 

30 

30 

35 
273 
176 
128 

62 
35 
30 
22 
22 

16.0 
12.0 
12.0 
12.0 
12.0 

12.0 

12.0 

19.0 

63 

40 

30 

3.30 
3.30 
3.20 
3.30 
3.30 

3.26 
3.30 
3.40 
8.45 
3.50 

3.50 
3.25 
3.00 
2.90 
2.90 

2.90 
2.90 
2.82 
2.80 
2.95 

2.90 
2.80 
2.80 
2.80 
2.80 

2.80 
2.80 
2.80 
2.80 
2.80 
2.80 

30 

2 

30 

3 

22 

4 

30 

5 

30 

6 

26 

7 

30 

8 

0.90 
.80 
.90 

.86 
.70 
.75 
.70 
.75 

.70 
.75 
.70 
.90 
.86 

.80 
.70 
.60 
.60 
.56 

.50 
.50 

3d 
27 
36 

31 
21 
23 
21 
23 

21 
23 
21 
36 
31 

27 

21 

16.7 

16.7 

15.4 

14.4 
14.4 
14.9 
15.4 
14.4 

40 

9 

0.80 
.90 

.80 
.90 
.85 
.80 
1.10 

1.40 
1.65 
1.80 
1.40 
1.10 

1.06 
1.00 
1.25 
1.66 
1.75 

1.75 
1.55 
1.56 
1.70 
2.00 
2.00 

28 
37 

28 
37 
32 
28 
62 

122 
190 
237 
122 
62 

56 
48 
88 
190 
221 

221 
161 
161 
206 
305 
306 

46 

10 

63 

11 

53 

12 

26 

13 

12.0 

14 

9.0 

15 

9  0 

16      

9  0 

17 

9.0 

18  .  . 

6  6 

19 

6  0 

20 

10  5 

21 

9.0 

22 

6  0 

23 

6.0 

34 

0  0 

25 

6.0 

28 

6.0 

27 

0  0 

28 

6.0 

29 

.55 
.50 

6.0 

30 

6.0 

31 



6.0 

Hean  dis- 
charge. . 

22.6 
0.609 

0.52 
36 
14.4 
B 

14.0 
0.377 

0.18 
14.4 
13.0 
B 

128 
3.46 

2.96 
306 
28 
C 

Seeond-tBetper 
square  mue. . 

Run-off  (depth 
in  Indus  on 
<irainagearea) 

IffA-rfn^III 

■fiiilinillll 

221 
C 

42.4 
B 

17.0 

Aoouracy 

B 

•  From  June  19  to  Aug.  17  about  20  second-feet  was  diverted  above  gage  and  should  be  added  to  the 
above  diidiarges  for  that  period  in  order  to  obtain  the  natural  flow  of  the  stream . 
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Daily  gage  height ^  in  feet,  and  discharge y  in  second- feet^  of  Mammoth  Creek  at  UiUir 
House  for  1908-1910 — Continued. 


May. 

June. 

July. 

Day. 

May. 

June. 

July. 

Day. 

i 
1 

1 

1 

1 

1 
1 

P 

1 

O 

1 

O 

i 
1 

Q 

1910. 
1 

3.50 
3.60 
3.45 
3.35 
3.35 

3.30 
3.20 
3.20 
3.30 
3.45 

3.30 
3.28 
3.22 
3.15 
3.20 

3.32 
3.30 
3.22 
3.25 
3.22 

47 
61 
41 
30 
30 

25 

17.5 

17.5 

25 

41 

25 

24 

19.0 

14.8 

17.5 

27 

25 

19.0 

21 

19.0 

8.50 
3.30 
3.25 
3.35 
3.75 

3.56 
3.38 
.3.30 
3.20 
3.20 

3.20 
3.20 
3.20 
3.25 
3.20 

3.15 
3.22 
3.80 
3.40 
3.30 

47 
25 
21 
30 
90 

54 

33 
25 
17.5 
17.6 

17.6 

17.6 

17.5 

21 

17.6 

14.8 
19.0 
102 
35 
25 

1910-€on. 
21 

3.30 
3.20 
3.55 
3.65 
3.50 

3.25 
3.26 
3.15 
3.40 
3.50 
3.60 

25 

175 

54 

70 

47 

21 

21 

14.8 

35 

47 

61 

3.60 
3.50 
3.40 
3.38 
3.30 

3.32 
3.45 
3.50 
3.85 
3.50 

61 
47 
35 
33 
25 

27 
41 
47 
115 
47 

3.30 
3.30 
3.30 
3.10 
3.30 

3.25 
3.20 
3.18 
3.15 
3.20 
3.32 

2S 

2 

22 

2S 

8 

23 

2S 

4. 

24 

» 

6 

25 

25 

6 

26 

21 

7 

27 

17.5 

8 

28 

\U 

Q 

29 

14.8 

10 

30 

17.S 

31 

27 

]| 

Maandb- 

12 

35.2 
B 

34.1 
B 

13 

28.B 

14 

B 

15 

3.10 

3.15 
3.35 
3.50 
3.50 
3.40 

12.0 

14.8 

30 

47 

47 

35 

Ifi 

17 

18 

19 

20 

NoTB.— From  Ifay  26  to  July  31  the  discharge  of  ICammoih  Creek  diversion  ditch  should  be  added  to 
the  above  discharge  to  obtain  the  natural  flow  of  the  cieek. 

MAMMOTH  OBSSK  DIVS&8I0V  DITOH. 

Mammoth  Creek  ditch  diverts  water  from  Mammoth  Creek  just 
above  the  mouth  of  Miller  Creek.  When  mining  was  being  done  on 
the  creek  below  the  Miller  House  this  ditch  was  used  to  cany  past 
the  mine  all  water  except  what  was  needed  for  sluicing. 

A  gage  was  installed  on  the  ditch  at  the  intake  on  May  26,  1910, 
in  order  to  determine  the  amoimt  diverted,  so  that  the  total  flow  of 
Mammoth  Creek  might  be  computed.  The  records  are  rather  incom- 
plete and  subject  to  considerable  error  because  of  the  unstable  con- 
ditions of  the  ditch  near  the  gage. 

Discharge  measurements  of  Mammoth  Creek  diversion  ditch  at  intake  in  1910. 


Date. 


Oace 
height. 


cbaife. 


May  20.. 
Junes.. 


FeeL 
1.81 
1.87 


Ste,-^ 


33 
S4 


Note.— Zero  discharge  would  be  at  about  gage  height  1.20. 
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Daily  gage  heightf  in  feet,  and  di$ekarge,  in  aeeand-feet,  of  Mammoth  Creek  divenion 

ditch  at  intake/or  1910. 


lObBcrrw.J 

.  F.  Kdly.) 

May. 

JmiB. 

July. 

Day. 

May. 

June. 

July. 

D»7. 

1 

O 

t 

j 

1 

1 

1 

O 

1 

O 

1 
1 

1 

I 

33 
34 
36 
36 
36 

37 
37 
37 
38 
38 

39 
39 
39 
84 

30 

20 

20 

10.7 

10.7 

30 



i.'oo* 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

16.0 
14.0 
12.0 

21 

30 

30 

26 
0 
0 

26 

26 
0 
0 
0 

1.60 

"i.w* 

1.60 

10.7 

2 

22 

1.80 
1.76 

0 

3 

1.87 

23 

0 

4 

24 

0 

5 

'    1 

26 

0 

6 

26 

24 
23 
26 
30 
31 
32 

1.75 
1.76 

0 

7 

27 

0 

8 

28 

1.76 
1.80 

0 

9 

29 

0 

10 

1 

30 

30 

31 

10.7 

11 

MModb- 
cbargv.. 

12 

1.90 
1.90 

27.7 
D 

26.2 
D 

13 

3.0 

14 

Aoouracy... 

D 

15 

16 

.. 

1.76 
1.76 
1.60 
1.60 
1.80 

17 

18 



.... 

19 

30... . 



MILLXB  OBXSK  AT  K0T7TH. 


TUs  station  was  established  June  7,  1911.  The  conditions  at  the 
section  were  favorable  for  good  results  during  1911,  but  in  1912  the 
overflow  and  seepage  from  the  Bonanza  Creek  ditch  deposited  such 
quantities  of  silt  about  the  gage  that  it  had  to  be  abandoned  after 
July  15. 

Disdiarge  meaeuremente  of  Miller  Creek  at  mouth  in  1908-191g. 


Date. 

M^t- 

Dis- 
oharse. 

1908. 
Juhr    6 

Feet. 

'"fi 

B^  7:::::::: 

11.2 

,        1909. 
Jima  21 

19.0 

Aug.  13 

10.1 

1910. 
July  14 

3 

23..:::... 

6 

Date. 


1911 
June  7.. 
July  19.. 

22.. 

22.. 
Aug.  16.. 

17.. 


he^t. 

Dis- 
charge. 

Feet. 
2.47 

"'iP- 

1.62 

2.0 

1.58 

1.9 

1.58 

1.6 

1.47 

1.0 

1.78 

3.9 

Date. 


1912. 

June    3... 

4... 

July    6... 

Aug.  22... 


he^t. 


Feet. 
3.05 

2.78 
2.08 


Dis- 
charge. 


See.-fl. 

60 

36 
2.7 
2.6 
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Daily  gage  height,  in/eel,  anddiicharge,  in  iecond-feei,  of  MHUr  Creek  at  mauth/or  1911-lt 
[Drainage  nrm,  10.5  square  mflM.    Obsorvflr,  M.  E.  Lorena.] 


1911 

1912 

Day. 

June. 

July. 

August, 

June. 

July. 

Oace 
he^t 

Di». 
charge. 

mS^ 

Die- 
Charge. 

bel^ 

Die- 
Change. 

he^ 

Die- 
Charge. 

M^ 

Di». 
charge. 

bS^ 

chaiji. 

J 

XO 

2.2 

X75 

X75 

X45 

2.2 

XO 

XO 

1.85 

1.7 

1.7 

1.85 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.55 

1.55 

1.55 
1.55 
1.55 
1.55 
1.55 

1.5 
1.5 
1.5 
1.45 
1.45 
1.45 

8.5 
14.7 
44 
44 

20 

14.7 
8.5 
8.5 
5.3 
3.0 

3.0 
5.3 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
LO 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.2 
1.2 
1.2 
.9 
.9 
.» 

L45 
L45 
1.45 
1.45 
L45 

L45 
1.45 
1.45 
L45 
1,45 

1.45 
1.45 
1.45 
1.45 
1.45 

1.7 

1.85 

L85 

1.85 

1.7 

1.7 

1.7 

1.45 

1.45 

1.45 

1.45 
1.45 
L45 
L45 
1.45 
1.45 

a9 
.9 
.0 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.0 
.9 
.9 
.9 
.9 

3.0 
5.3 
6.3 
5.3 
3.0 

3.0 

3.0 

.9 

.9 

.9 

.9 
.0 
.9 
.9 
.9 
.0 

1.45 
1.45 
1.45 
1.45 
L45 

1.45 
1.45 

a9 
.9 
.9 
.9 
.9 

.9 
.9 

106 
145 
115 
110 
110 

306 
100 
115 
110 
110 

106 
106 
100 
100 
100 

IS 

2 

14.7 

3 

4.1 

4 

2.80 
2.60 

145 
X40 
2.35 
2.30 
X25 

2L25 
2.75 
2.55 
X40 
3.20 

X80 
X60 
X60 
ITO 
2.45 

180 
3.10 
3.30 
195 
180 

160 
155 

150 
140 
120 



38 

23 

14.7 
113 

ia3 

8.3 
6.8 

6.8 
34 
20 

lis 

76 

38 
28 
28 
30 
14.7 

38 
66 
87 
50 
38 

23 

17.1 
113 
5.2 

10 

5 

10 

t 

IS 

7 

X45 
2.45 
2.4S 

2. 

2.2 

X2 

^45 

X2 

2.46 

^46 
X46 
2.75 
X45 
2.2 

^4 
2.2 
2.2 
2.2 
X2 

2l1 
2.0 
2.0 
2.0 
2.2 

20 
20 
20 
14,7 

14.7 

14,7 

20 

14,7 

20 

20 
20 
44 
20 
14.7 

23 

14.7 

14,7 

14.7 

14.7 

11.3 
8.5 
8.5 
8.5 

14.7 

10 

8... 

4.1 

9 

10 

10.  .. 

10 

11 

15 

12 

15 

13 

10 

14 

10 

15 

10 

10 :... 

17 

18 

19 

20 

21 

22 

23 

21 

25 

20 

27 

28 

20 

30 

31 

Meandis- 
charge. . 

19.1 
1,82 

1.62 
44 
8.5 
B 

7.13 

ao7» 

a78 
44 

0.9 
A 

1.00 
ai52 

ai8 

5.3 

a9 

A 

.00 
a086 

ao2 

0.9 
0.9 
A 

24.9 
137 

138 

87 

ISI 

Seoond-feetper 
Bqaaremiie. . 

asM 

Run-off  (depth 
in  inches  on 
drainage  area) 

Mftxfmnni . .  > 

an 

14.7 

lUtiin^nnri . , . ,  ^ 

16 

Aoouracy 

D 

DXAOWOOD  OBXXK  ABOYX  8WIT0K  OXXBK. 

This  station  was  established  June  16,  1909.  The  gage  was  located 
on  the  right  bank  of  Deadwood  Creek  about  500  feet  above  the  mouth 
of  Switch  Creek.  Its  datum  was  not  changed  during  the  period 
covered  by  the  records.  The  channel  was  composed  of  sand  and 
gravel,  and  during  high  water  was  liable  to  considerable  change. 

Sufficient  measurements  were  made,  so  that  the  records  are  believed 
to  be  fairly  accurate.  The  particular  object  of  this  station  was  to 
determine  the  feasibility  of  obtaining  water  for  hydraulicking  below 
Switch  Creek.  The  lowest  discharge  was  1.2  second-feet  on  30  days 
in  August  and  September,  1911.  In  order  to  obtain  a  working  head 
of  200  feet  at  the  mouth  of  Switch  Creek  it  would  be  necessary  to 
have  the  intake  to  the  ditch  or  pipe  line  2  to  3  miles  above  the  gaging 
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station,  which  would  reduce  the  drainage  area  about  20  per  cent. 
The  discharge  would  probably  not  decrease  quite  so  much.  The 
records  show  conclusively  that  without  storage  for  a  considerable 
period  during  each  mining  season  the  normal  water  supply  would  be 
insufficient  for  continuous  hydraulicking  even  on  a  small  scale. 
Disduarge  measuremenU  of  Deadwood  Creek  above  SxoiUh  Creek  in  1908-1912. 


Date. 

hd^t 

Dis- 
charge. 

Date. 

hei^t 

Dis- 
charge. 

Date. 

hS^t 

Dis- 
charge. 

1908. 
July    1 

Fett, 

31 
34 
16.2 

50 
36 

1910-Gontd. 

July  16 

30 

1911. 

May  30 

July  36 

Aug.  18 

Fttl. 

a37 

.64 

1.08 
.45 
.50 

13.6 

48 
1.8 
8.6 

lOlZ 
May  37 

31 

July  13 

Sept  10 

FetL 

0.77 

.95 

1.23 

1.46 

*M'« 

1909. 
June  10 

19 

Aug.  10 

1910. 

May  30 

June   3 

0.85 
.80 
.08 

1.01 

.86 

19.7 
3.6 
9.0 

Daily  gage  height^  in  feet,  and  diteharge,  in  itcond-feet,  of  Deadwood  Creek  above  Switch 

Creek  for  1909-1912. 


[Drafamge  area,  31.3  square  miles. 

Ohservcr,  Alft^  Johnson.] 

June. 

July. 

August 

September. 

Day. 

Ug^t. 

Dls- 
charge. 

heii^t 

Dls- 
charge. 

hei^t 

Dls. 
charge. 

a 

Dis. 
charge. 

1900. 
1                              

ao 

13.5 
8.0 
8.0 
&0 
5.0 

5.0 
35 
35 
17.5 
17.5 

17.5 

1X5 

77 

35 

17.6 

17.5 
1X5 
13.5 
1X5 
8.0 

&0 
&0 
&0 
5.0 
5.0 

5.0 
1X5 
17.5 
36 
36 
36 

^.7 

17.5 
17.5 
17.5 
1X5 
1X5 

1X5 
1X5 
17.5 
17.5 
17.5 

17.6 
17.5 
1X5 
1X5 
1X5 

1X5 
1X5 
1X5 
1X5 
1X5 

1X5 
S.0 
&0 
S.0 

1X5 

&0 
S.0 
&0 

ao 

&0 

ao 

a5 

.5 
.5 
.5 
.5 

.5 
.4 
.4 
.4 
.4 

.4 
.4 
.4 
.4 
.4 

.4 
.4 

•4| 
.4 
.4 

.4 

ao 

£"'" i 

ao 

2 

ao 

4 

ao 

5 

ao 

6...             

5.0 

7 

ao 

8 

ao 

9 

ao 

10 

ao 

11 

ao 

12 

ao 

13 

5.0 

14 

ao 

15 

ao 

M 

a8 

1.3 
1.0 

.8 
.8 

.7 
.7 
.7 
.7 
.8 

.8 
.7 
.7 
.6 
.6 

35 
106 
53 
35 
35 

17.5 
17.5 
17.5 
17.5 
35 

35 

17.5 

17.5 

13.5 

13.5 

ao 

17 

ao 

18 

ao 

19 

ao 

20 

ao 

21 

ao 

22 

23 

24 

35 • 

as 

37 

28 

29 

30 

31 

Miwn  ^<!f^Ymre^     .     . 

37.5 
1.31 

a73 
106 
12.5 
B 



16.8 
0.780 

0.91 
77 
5.0 
B 

1X5 
0.587 

0.68 
17.5 

ao 

B 

a  71 

Secood-feet  per  square  mUe 

0.368 

0.31 

Maximiun 

8 

Mlnfanum 1 

5 

Accuracy ' 

B 

NoTi.~Tbe  discharge  rating  curve  is  fairly  well  defined  below  40  seoond-feet. 


Digitized  by 


Google 


202      SUBPACE  WATER  SUPPLY  OP  YUKON-TANANA  REGION,  ALASKA. 

Daily  gage  heighif  in/eet,  and  dMioarge^  in  9ec(md-feetj  of  Deadwood  Creek  above  SvUdi 
Creek  for  i909-i9if— Oontmued. 


Mi^. 

Jane. 

July. 

Angost. 

September. 

Octobff. 

D«y. 

hS^t 

Dis- 

charge. 

b^t 

Di»- 
charge. 

he^. 

Di»- 
charge. 

Gam 
he^ 

DIs- 
charge. 

b^t 

Die- 
charge. 

A 

ChMgB. 

1910. 
1 

1.00 
LOO 
.9B 

.88 
.85 

.78 
.78 
.62 
.88 
.85 

.90 
.82 
.78 
.70 
.70 

.70 
.70 
.60 
.60 
.65 

.70 
.75 
.70 
.60 
.55 

.50 
.60 
1.20 
1.22 
.92 

58 
58 
55 
SO 
35 

27 

27 

16.4 

SO 

35 

41 
31 
27 
21 
21 

21 

21 

15.3 

15,3 

1&2 

21 

25 

21 

15.3 

13.2 

ILO 
11.0 
96 
102 
44 

1.05 
.75 
.60 
.55 
.65 

.55 
.50 
.50 
.40 
.35 

.35 
.33 
.30 
.30 
.30 

.28 
.42 
.95 
.75 
.55 

.55 
.55 
.43 
.42 
.38 

.32 

.45 
.78 
.68 

68 

25 

15.3 

13.2 

1&2 

13.2 
ILO 
ILO 
7.7 
6.4 

6.4 
5.8 
5.0 
5.0 
5.0 

4.5 
&4 

50 

25 

13.2 

13.2 
13.2 
8.7 
&4 
7.2 

6.4 
5.5 
5.5 
9.4 

27 

19.9 

a60 
.50 
.43 
.40 
.35 

.35 
.33 
.33 
.30 

.30 
.28 
.28 
.27 
.25 

.25 
.25 
.30 
.32 
.35 

.28 
.25 
.82 

.30 
.35 
.30 
.33 
.32 
.30 

15.3 
ILO 
&7 
7.7 
6.4 

6.4 
5.8 
5.8 
5.0 
5.0 

5.0 
4.5 
4.5 
4.3 
3.8 

3.8 
3.8 
5.0 
5.5 
6.4 

5.7 
5.0 
4.5 
3.8 
5.5 

5.0 
6.4 
5.0 
5.8 
5.5 
5.0 

aso 

.32 
.30 
.30 
.33 

.35 
.30 
.30 
.30 
.30 

**V32" 
.35 
.40 
.75 

.65 
.65 
.60 
.55 
.50 

5.0 
5.5 
5.0 
5.0 
5.8 

6.4 
5.0 
5.0 
5.0 
5.0 

2 

3 

4 

5 

6    

7 

8 

9 





10 



11 

5.2 



li::::::::::::::  :::  :: 

5.5 
6.4 
7.7 
25 

18.2 

ia2 

15.3 
13.2 
ILO 

13  . 

14 

15..  . 

16 

1 

17 

1 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 



29 

30 

1.04 
LIO 

66 

77 

j 

31 

:':::::i::::::: 

McAndls- 
chargeo. 
Second-feetper 
square  inu6 

32.8 
L54 

L72 
102 

11.0 
A 

14.2 
a667 

a77 
68 
4.5 
A 

5.84 
a274 

a32 
15.3 
3.8 
A 

8.92 
a  414 

a  31 
25 
5.0 
A 

1 

1. 

Run-off  (depth 
in  inches  on 
drainage  area) 

iLf&ximum 

Ifinimum 

Accuracy 

1 

^ -J. 

a  The  discharge  rating  curve  is  well  dcOned  for  aU  stages. 


Digitized  by 


Google 


BIBCH  CBBKK  DSAINAQB  BASIK. 


203 


DaUy  gage  height,  in  feel ,  and  ditdktrge,  in  ucond-ftet,  of  Deadwood  Creek  above  Switth 
Creek  for  i909-/9/i?— Continued. 


May. 

June. 

July. 

August. 

September. 

October. 

D*y. 

be^t. 

Dis- 

charge. 

h^Sl 

Dto- 
charge. 

he^. 

Dis- 
Charge. 

ha^. 

Dis. 
charge. 

a 

Dfa- 
chaige. 

he^t. 

Dis- 
charge. 

19U. 
1 

LID 
L2D 
1.15 
1.90 

Las 

1.50 
1.10 
1.10 
LIO 
LOS 

LOO 
LOO 
LOS 
LIO 

Lao 

LIO 
.90 
LOS 
LIO 
.90 

.85 
.80 
.80 
.80 
.75 

.70 
.70 
.65 
.65 
.70 

50 
61 
56 
73 
70 

96 
50 
50 
50 
45 

40 
40 
45 

50 
61 

50 
30 
48 
50 
30 

as 

21 
31 
21 
17.2 

13.5 
13.5 

las 
las 

13.5 

asa 

.90 
LOS 
.05 
.96 

.00 
.85 
.75 
.70 
.60 

.57 
.55 

*".*66* 

.53 

.58 

***.*53* 
.50 

".'so* 

****48* 

.45 
.47 

'  '.43* 

38 
30 
48 
35 
35 

30 
36 
17.3 
13.5 

7.5 

6.3 
5.4 

5.4 
5.4 
4.8 

4.1 
6.7 
5.4 
4.1 
3.7 

3.3 
3.3 
3.3 
3.1 
3.0 

3.3 
3.7 
X3 
LO 
L6 
L6 

*"d.*43* 

.40 

**.*43* 
.43 

.40 

*'**46* 
.45 
.50 

.53 

.53 

.50 

....... 

**.*43* 

.40 
**"*43* 
"**46* 

L6 
L6 
L6 
L6 
L4 

L3 
L4 
L6 
L8 
LS 

L3 
-^L2 
L2 
X2 
3.3 

4.6 
4.1 
3.3 
3.0 
3.7 

X4 
XI 
L8 
L6 
L4 

L3 
L4 
L6 
L4 
L3 
L4 

a43 

***.*46* 

*  *.*46* 

*".'46* 
***.*46* 

.40 

*  *.*46* 
***.*46* 

***.*46* 
.40 

*  *.*46* 

.40 
.40 
.40 

.40 
.43 
.43 
.43 
.43 

L6 
L4 
L3 
L3 
L3 

L3 
L3 
L3 
L3 
L3 

L3 
L3 
L2 
L2 
L2 

L2 
L2 
L3 
L2 
L2 

L2 
L2 
L2 
L2 
L3 

L3 
L6 
L6 
L6 
L6 

a42 

L6 

2 

3.- 

4 

5 

6 

7 

8 

9 

10 

11 

12. 

13 

14 

15 

16 

17 

18 

19 

ao 

21 

22. 

23 

24 

2S 

2S 

27 

28 

*. 

29 

30 

LIO 
L32 

fiO 

74 

31 

Mcandfo- 

ohargea. 

Seoood-feetpcr 

4a4 

LOO 

2.12 
95 

las 

B 

ILl 

assi 

a60 
48 
L6 
B 

L93 
0.000 

a  10 
4.6 
L3 
B 

L37 
a060 

0.07 
L6 
L2 

B 

RuD-off  (depth 
talnch«on 
dritoageareB) 

IfinfiQitiii 

Aocimcy 

1    "  , 







a  Discharges  fioirly  well  defined  below  50  second-feet. 
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Daily  gage  height,  in  feet,  and  diecharge,  tn  •eeond-feet,  of  Deadwood  CreA  above  8wkA 
Creek/or  /«»-/^/f— Continued. 


May. 

June. 

July. 

August. 

September. 

October. 

iHy. 

bei^t. 

Dis- 
chMfe. 

OaM 

Dis- 
chtffe. 

te^L 

btHSu 

Dfc. 

he^t. 

chftrse. 

fa^^t. 

chMWL 

1912. 
1 

L58 
L85 
1.70 
LSO 
L40 

46 
65 
64 
40 
34 

20 
&.2 
6.2 
6.8 
6.8 

6.8 
6.8 
16.6 

ia9 
ia9 

32 

16,6 

la  9 

96 
16.6 

ia9 

38 
70 
50 
44 

38 

29 

20 

1L2 

1L2 

L42 
L40 
L37 
L35 
LS5 

L30 
L27 
L27 
L2S 

Las 

L35 
L25 
L2S 
L25 

'i.as' 

L25 
L25 

L2S 
L2S 
L28 
L30 
L27 

LSO 
L28 
L25 
L2S 
L25 

7.7 
6.8 
6.9 
6.3 
6.3 

3.8 
3.3 
3.3 
3.0 
8.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.6 
3.8 
3.3 

96 
3.6 
3.0 
3.0 
3.0 
3.0 

**Li6* 

"L46" 
L49 
L42 

L6a 
L66 
L65 
L62 
L48 

■*L42* 
L40 
L37 

L37 
L35 
L36 

L35 
L35 
L38 
L40 
L42 
L40 

8.0 
3.0 
3.0 
3.0 
6.0 

7.0 
9.4 

ia8 

7.7 
12.0 

17.0 
1&6 
13.6 
12.2 

ia3 

9.0 
7.7 
6.8 
6.9 
6.9 

6.9 
6.3 
6.3 
6.3 
6.3 

6.3 
6.3 
6.2 
6.8 
7.7 
6.8 

L60 

**LS6' 

'l45 

L46 
l.UO 
L48 
LSO 
L45 

"lm 

L69 
L70 
L70 

L70 
L66 

"*L52* 
LSO 
LSO 
LSO 

16.0 

15 

16 

14 

13 

13 
12 

1L2 
10 
9.0 

9.0 
1L2 

ia3 

1L2 
9.0 

10 

16.0 

20 

21 

21 

21 

18.5 

16 

14 

13 

13 

12.2 

1L2 

1L2 

1L2 

LSO 
LSO 
L48 
L48 
L48 

L46 
Li5 
L45 
L45 
L42 

L4a 
L45 
L46 

1L2 

2            

IL2 

3 

MLS 

4 

MlJ 

6 

ML3 

0 

9l0 

7 

L25 
L25 
1.30 
1.30 

1.07 
1.30 
LSO 
L40 
1.40 

1.80 
1.60 
1.40 
L70 
1.50 

1.40 
1.90 
2.40 
2.10 
XOO 

1.90 

"'I'hb' 

LSO 

9.0 

8 

9.0 

9 

9.0 

10 

u 

^  ^ 

12 

9.0 

13 

9l0 

14 

lo 

16 

17 

1.10 
.98 
.95 
.90 

.82 

.84 
1.10 
.88 
.77 

.88 
.79 
.90 
1.20 
LIO 
.95 

29 
21 

19.8 
17.2 

13.8 

14.7 

29 

16.4 

12.0 

16.4 

12.7 

17.2 

37 

29 

19.8 

18 

19 

20 

21 

22 

24 

24 

1 

25 

26 

27 

28 

29 

30 

31 

Mean  dis- 
charge. . 
Second-feet  per 
square  mile. . 
Run-off  (depth 
in  inches  on 
drainage  area) 
Maximum 

aas 

0.963 

a53 

37 
12.0 
B 

26.2 
L18 

L32 

70 
6.2 
D 

4.37 
0.206 

0.24 
96 
3.0 
D 

7.61 
a857 

a  41 
1&6 

3.0 

B 



13.6 
a638 

a  71 
21 
9.0 
B 

9L44 
0.44S 

a2i 

IL  J 

Minimum 

A<'(Hirary .... 

B 

NoTB.— FYom  June  1  to  27,  1912,  the  discharees  were  applied  indirectly  becauae  of  sbUltng  cbaimel,  and 
on  some  days  the  discharge  may  be  considerably  in  error. 

PORTAGE  OBXBK  4  1IIIJE8  ABOVE  MEDIOIVE  LAKE. 

This  station  was  established  May  30,  1912.  The  gage  was  located 
on  the  left  bank  of  Portage  Creek  just  above  the  backwater  from  an 
automatic  dam  which  was  built  during  the  spring  of  1912.  The 
channel  appeared  to  be  permanent  and  the  records  should  be  f^iriy 
accurate.  The  discharge  rating  curve  was  fairly  well  defined  below 
40  second-feet. 
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Discharge  measuremenU  of  Portage  Creek  4  miles  above  Medicine  Lake  in  1912. 


Date. 


Db- 
charge. 


Hay  30 

July  14 
Sept.  11 


Daily  gage  height ^  in  feet^  and  discharge,  in  second-feet^  of  Portage  Creek  4  miles  above 

Medicine  Lake  for  1912. 

[Drainage  area,  10.0  square  miles.    Obser>'er,  H.  M.  Green.] 


May. 

June. 

July. 

August. 

September. 

Day. 

Gage 
height. 

Dis- 
charge. 

heSlft. 

Dis- 
charge. 

he^V 

Dis- 
charge. 

hei^t. 

Dis- 
charge. 

». 

Dis- 
charge. 

1 

2.42 
2.60 
2.42 
2.21 
2.25 

2.17 
2.08 
2.00 
2.00 
1.92 

1.83 
1.92 
2.17 
2.08 
2.17 

2.33 
2.42 
2.33 
2.50 
2.33 

2.17 
2.83 
2.92 
2.83 
2.75 

2.67 
2.42 
2.08 
1.83 
1.75 

17.3 
22 
17.3 
7.4 

8.8 

6.3 
4.2 
2.8 
2.8 
2.0 

1.2 
2.0 
6.3 
4.2 
6.3 

12.2 

17.3 

12.2 

22 

12.2 

6.3 
47 
56 
47 
41 

34 

17.3 
4.2 
1.2 

.78 

2.00 
1.83 
1.83 
1.83 
1.83 

1.79 
1.75 
1.75 
1.71 
1.67 

1.63 
1.71 
1.67 
1.60 
1.67 

1.65 
1.67 
1.60 
1.71 
1.77 

1.75 
1.76 
1.71 
1.71 
1.71 

1.73 
1.73 
1.76 
1.71 
1.67 
1.63 

2.8 
1.2 
1.2 
1.2 
1.2 

.96 
.78 
.78 
.60 
.48 

.39 
.60 

.48 
.53 
.48 

.44 

.48 
.53 
.60 
.86 

.78 
.78 
.60 
.60 
.60 

.68 
.68 
.78 
.60 
.48 
.39 

1.60 
1.68 
1.68 
1.62 
1.62 

1.58 
2.25 
2.42 
2.17 
2.04 

2.75 
2.60 
2.25 
2.26 
2.17 

2.08 
2.06 
2.00 
1.96 
1.92 

1.92 
1.92 
1.92 
1.92 
1.87 

1.83 

1.87 
1.89 
1.89 
1.87 
1.87 

0.32 
.30 
.30 
.37 
.37 

.30 
8.8 
17.3 
6.3 
3.5 

41 
22 

8.8 
8.8 
6.3 

4.2 
4.2 
2.8 
2.4 
2.0 

2.0 
2.0 
2.0 
2.0 
1.6 

1.2 
1.6 
1.7 
1.7 
1.6 
1.6 

2.00 
2.17 
2.12 
2.06 
2.08 

2.12 
2.00 
2.00 
2.12 
2.12 

2.08 

2.8 

2 

6  3 

3 

5.1 

4 

4  2 

5 

4.2 

6 

6  1 

7 

2.8 

8 

2  8 

9 

5.1 

10 

5  1 

11     

4  2 

12 

13 



14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 



29 

30 

2.48 
2.33 

21 
12.2 

31 

Mean  discharge. 

14.7 
1.35 

1.51 
56 
0.78 
B 

.76 
0.070 

0.08 
2.8 
0.39 
B 

5.14 
0.472 

0.54 
41 
0.30 
B 

4.34 

Second-feet    per 
square  mile 

0.398 

Run-off   (depth   in 
inches  on  drainage 
area) 

0.16 

If aximtim , . . . . 

A  3 

Mtnimnm 

2.8 

Aocnracy 

B 

POROUPIHE  DITOH  AT  nfTAXE. 

This  station  was  established  June  4,  1912.  The  gage  was  attached 
to  the  intake  flume  near  the  lower  end.  Measurements  of  discharge 
were  made  in  the  ditch  about  50  feet  below  the  gage.  There  are  no 
indications  of  a  change  in  the  relation  between  gage  height  and  dis- 
charge, and  the  records  should  be  fairly  accurate.  The  discharge 
rating  curve  is  well  defined  for  all  stages. 
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206      SUBFACB  WATER  SUPPLY  OF  YUKOK-TAKANA  REGION,  ALASKA. 
Dimkarge  mtaturemenU  of  Porcupine  dUek  at  intake  in  191 1. 

Dftto. 


joir  y 

Aug.  19. 
Sept.   7. 


Daily  gage  height,  in  feet,  and  dieeharge^  in  tecond-feety  of  Porcupine  dOA  at  iniah, 

for  1912. 

[ObMrrcr,  Fnnk  Mllkr.) 


Jane. 

July. 

Amnist. 

Septabv. 

i>*y. 

bfl^t 

Db- 

beS^t. 

Dis- 

be0it  charge. 

cbaiiPB. 

rtif  ge. 

1 

L38 
L30 
L23 
LU 
L15 

LOS 
L04 
LOl 
LOO 
.97 

.95 
.95 
.96 
.94 

.96 
.96 
.96 
.96 
.95 

.97 
.97 
.97 
.97 
.97 

L06 
LIO 
LIO 
L06 
L02 
L02 

7.8 
6.1 
4.8 
4.0 
3.6 

17 
X3 
XO 
L9 
L7 

L7 
L6 
L6 
L7 
L6 

L6 
L6 
L6 
L6 
L6 

L7 
L7 
L7 
L7 
L7 

2.5 
X9 
2.9 
^5 
11 
2.1 

LOO  1      L9 
.98  .      L8 
.95;      L6 
.95        1.6 

L48 !      ULA 

2 

L58 
L50 
L56 
LOO 

L60 
L60 
LOO 
LOO 
LOO 

LOO 
L60 
L56 
LOO 
L62 

LOO 
L50 
L55 
LOO 
LOO 

LOO 

115 

3 

UiS 

4 

La 

L56 

L60 
1.50 
L50 
1.50 

11.2 
12.0 

13.0 

ia5 
ia5 

lfL& 

11.8 

5 

.94 

.93 
L28 
L65 
L50 
L32 

L40 
LOO 
L65 
L70 
L64 

L58 
L42 
L34 
L30 
L22 

L20 
L17 
L14 
L15 
LIS 

Lao 

L40 
L50 
L50 
L4S 
L45 

L6 

L5 
6.7 
14.4 

ia5 

6.5 

8.2 
13.0 
14.4 
15.8 
14.1 

ILO 
8.7 
6.9 
6.1 
4.7 

4.3 

3.9 
2.Z 
3.6 
4.0 

4.3 

8.2 

ia5 
ia5 
lao 

9.4 

ao 

0 

U.0 

7 

ao 

8 

ao 

9 

a« 

10 

L38          7.8 

130 

n 

L32 
L48 
LO 
1.90 
L45 

«.5 

lao 

13.0 
13.0 
9.4 

0 
7.2 
15.8 
11.0 
14.4 

18.8 

17.3 

0 

0 

0 

0 
18.8 
18.8 
16.1 

lao 

ao 

12 

ao 

13 

ao 

14 

ao 

15 

at 

16 

ao 

17 

1.35 
1.70 
1.58 
L«5 

1.80 
1.75 

MlS 

18 

ILS 

19 

ao 

20 

ao 

21 

ao 

22 

23 

24.:::::;:::::;::::;:::::::::::::::::::::::::; 

25 

1  

26 

27 

1.80 
1.80 
1.71 
1.48 

' 

2H 

29 

30 

3i:::::;:::::::::::;:;;;;:;;::::::;::: 



M«in  disfcharg^ 



ia2 

A 

2.47 

7.13 
A 

12l5 

Accuracy .". \ 

A 

1 

BOVAVZA  BITOK  AT  XVTAKS. 

A  gage  was  placed  at  the  head  of  the  intake  flume  of  Bonanza 
ditch  by  employees  of  the  Manmioth  Creek  Mining  Co.,  and  gage- 
height  records  were  kept  dimng  1910-1912.  Owing  to  shifting  chan- 
nel and  temporary  obstructions  below  the  gage,  the  relation  between 
gage  height  and  discharge  was  subject  to  considerable  change  and 
the  records  are  only  fair. 
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Distharge  measuremenU  of  Bonanza  dildi  at  intake  in  1909-191t. 


Date. 

A 

charge. 

Date. 

he^t 

Db. 
charge. 

Data. 

he^t 

Db- 
charge. 

1900. 
Aug.  U 

Feet, 

See.'ft. 
16.0 
15.6 

13.7 
15.2 
19.5 
9.6 

1910-Contd. 

July  15 

22 

1911. 
June   5 

6 

5 

July  20 

0.68 
.90 

1.33 
.90 

1.01 
.53 

10.1 

86 
18.7 
21.5 
3.2 

1911-Contd. 
Aug.  16 

1912. 

June    2 

July    5 

Aug.  19 

Sept.   7 

Feet. 
0.52 

1.09 
.45 

.68 

.87 

"ti 

12 

1910. 
May  28 

June   ftl!l 

6 

1.00 

1.01 

1.16 

.82 

25 
3.2 
5.9 

10.2 

Daily  gage  height,  in  feetf  and  discharge,  in  second-feet,  of  Bonanza  ditch  at  intake  for 

1910-1912. 

[Oboenrer,  Frank  Miller.] 


May. 

June. 

1 

July. 

August. 

Day. 

Oaee 

heSit 

Db- 
charge. 

heJ^t. 

Dfa. 
charge. 

heJ^t. 

Db- 
charge. 

Qaice 
height 

Db- 
charge. 

1910. 
1 

•  1.14 
1.15 
1.20 
1.24 
1.26 

1.18 
1.10 
1.06 
1.18 
1.24 

1.27 
1.28 
\.2lk 
1.06 
1.00 

1.14 
1.04 
.93 
1.00 
1.16 

1.16 

18.9 

19.2 

21 

23 

23 

20 

17.3 

16.0 

20 

22 

23 

23 

20 

16.0 

14.2 

18.6 
15.4 
12.1 
13.8 
18.9 

18.0 

0 

0 
24 
14.4 

15.7 

17.3 

16.9 

26 

28 

1.18 
.99 
.87 
.82 

1.44 

1.20 
1.00 
.94 
.97 
.86 

.82 
.80 
.80 
.74 

***i.*39' 
1.14 
.97 

.91 
.90 
.91 
1.08 
.96 

.84 
.81 

"i.'ss" 

1.41 

19.0 
13.0 
9.6 
8.4 
28 

20 
13.3 
11.5 
12.4 
9.4 

8.4 
7.7 
7.7 
6.6 
0 

0 

0 
27 
17.6 
12.2 

10.5 
10.2 
10.6 
15.7 
11.9 

8.7 

8.0 

0 

0 
26 
27 

1.14 
1.00 
.90 
.83 
.76 

17.6 

2 

13.1 

3 

10.2 

4 

8.4 

5 

6.9 

6 

7 

8 

9 

10 

U 

12 

13 , 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

1.30 
1.03 

1.06 
1.10 
1.11 
1.37 
1.44 

25 

26 

27 

28 

1.01 
1.00 
.96 
1.02 

14.7 
14.4 
13.2 
15.0 

29 

30 

31 

14.3 
15.0 
13.2 
A 

17.9 
28 
0 
C 

11.6 
28 
0 
C 

11.2 

Maxin«m^^^     

17.6 

Minimmn."::::::;:::::::::::::::::: 

6.9 

Accuracy 

B 

Non.— Dtaoharges  from  June  7  to  July  14, 1910,  applied  by  indirect  methods  because  of  shifting  channel. 
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208      SURFACE  WATER  SUPPLY  OF  YUKON-TANANA  REGION,   ALASKA. 

Daily  gage  height,  in  feet,  and  discharge,  in  ucond-feet,  of  Bonanza  ditch  at  intake  far 

/9/a-/9/f— Continued. 


Note.— New  rating  curve  used  after  June  17,  1912,  because  of  shifting  channel. 
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BOVAVZA  DZTOH  BSLOW  JUVOTZOV  WITH  POmOXrFnrZ  BBAVOK. 

This  station  was  established  June  2,  1912.  The  gage  is  driven 
into  the  bottom  of  the  ditch  just  below  the  point  where  the  water 
from  the  Porcupine  ditch  enters.  The  dischaige  curve  is  fairly  well 
defined  for  all  stages. 

Diacharge  meoMwremenU  of  Bonanza  ditch  below  junction  with  Porcupine  Brandt^  1911-li. 


D»to. 

hSS^ 

Dis- 
charge. 

Date. 

b2^t 

Dis- 
chftige. 

Mr  ao.. 

1911. 

FmL 

8.6 
27 

July    6 

2.41 
2.M 
2.94 

SeC'ft, 
t.7 

Aug.  W..---  -      -  

Aug.  19 

11  6 

1912. 

^  _      . 

3.12 

8«pt.   7 

21 

Jam   3.. 

Daily  gage  height,  in  feet,  and  discharge,  in  Hcond-fut,  of  Bonanza  ditch  below  junction 
with  Porcupine  Branch  for  19 It, 

[Obsenrw,  Fimnk  MJUer.) 


June. 

July. 

August. 

September. 

Day. 

iMllSt. 

Die- 
ohargt. 

iMllFt 

Die- 
ohargt. 

heiSt. 

Die- 
charge. 

hei^t 

Dis. 
charge. 

1 

2.68 
2.60 
2.54 
2.40 
2.42 

2.37 
2.83 
2.30 
2.27 
2.24 

2.26 
3.34 
2.22 
2.22 
2.22 

2.21 
2.22 
3.21 
2.22 
2.21 

2.20 
2.20 
2.20 
2.20 
2.21 

2.28 
2.30 
2.32 
2.30 
2.28 
2.27 

12.0 
10.1 
9.0 

8.0 
6.8 

6.1 
5.7 
5.3 
5.1 

4.8 

5.0 
4.8 
4.7 
4.7 
4.7 

4.6 
4.7 
4.6 
4.7 
4.6 

4.5 
4.5 
4.5 
4.5 
4.6 

5.1 
5.3 
6.5 
5.3 
5.1 
5.1 

2.24 
2.22 
2.22 
2.24 
2.22 

2.24 
2.54 
2.42 
2.72 
2.62 

3.04 
3.16 
3.15 
2.97 
2.76 

2.76 
2.76 
2.70 
2.66 
2.61 

2.58 
2.36 
2.56 
2.60 
2.60 

2.66 
2.84 
2.98 
2.88 
2.81 
2.62 

4.8 
4.7 
4.7 
4.8 
4.7 

4.8 
9.0 
6.8 
13.1 
10.6 

24 
30 
30 
22 
14.2 

14.2 
14.2 
12.5 
11.5 
10.3 

9.7 
6.0 
9.3 
10.1 
10.1 

11.5 

16.8 

20 

18.1 

15.7 

10.6 

2.81 
2.91 
2.98 
3.02 
3.00 

2.99 
2.98 
2.92 
2.92 
X92 

2.74 

2.90 
2.89 
2.84 
2.88 

2.90 
3.12 
3.14 
3.14 
3.23 

2.91 

15.7 

2 

3.01 
3.10 
3.14 
3.18 

3.00 
X91 
2.80 
X9B 
2.73 

2.64 
3.00 
3.25 
3.24 
3.15 

3.10 
3.28 
3.29 
3.25 
3.30 

3.28 
3.34 
2.99 
2.70 
2.07 

2.70 
2.80 
2.90 
2.93 

2.78 

23 
27 
29 
31 

25 

19.2 

15.4 

22 

13.4 

11.1 

23 

35 

34 

30 

27 
85 
37 
35 
37 

36 

40 

22 

12.5 

11.8 

12.5 
15.4 

18.8 

20 

14.8 

19.3 

3 

22 

4 

24 

5 

33 

6 

33 

7 

30 

8 

19.6 

9 V 

19.6 

10 

19.6 

11 

13.7 

12 

18.8 

13 

18.5 

14 

16.8 

15 

18.1 

W 

18.8 

17 

28 

18 

29 

19 

29 

20 

84 

21 

19.2 

22 

33 

24 

25 

25 

27 

28 

2» 

30 

31 

Vfan  dtoHftrg^    

24.6 
B 

5.61 
B 

12.5 
B 

21.4 

Aodmcy 7. 

B 

NoTB<— Water  from  the  Porcupine  Branch  was  turned  off  part  of  the  day  on  Aug.  8, 12, 15,  and  Sept.  11, 
and  aU  day  on  Aug.  22. 
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210      SURFACE  WATER  SUPPLY  OP  YUKON-TANANA  REGION,  ALASKA. 
BOVAVZA  DITOH  VEAK  OtrTLET. 

On  June  12, 1909,  a  gage  was  instaUed  on  Bonanza  ditch  just  above 
the  flume  leadmg  to  the  first  pipe  line.  Daily  records  were  not 
obtained  during  1909  and  1910.  Construction  changes  below  the 
gage  affected  the  control  and  thereby  the  relation  between  gsge 
height  and  discharge.  On  June  6,1911,  the  gage  was  moved  upstitMm 
about  100  feet  in  order  to  get  above  a  small  riffle  that  would  act  as 
control  and  prevent  the  gage  heights  from  being  affected  by  the 
opening  and  closing  of  the  gate,  which  regulated  the  amount  of 
water  admitted  to  the  pipe  line. 

Different  curves  were  used  in  191 1  and  1912.  Both  are  well  defined 
for  all  stages. 

The  records  at  this  station  show  the  total  amount  of  water  available 
for  deKvery  under  pressure  from  this  system  of  ditches  for  hydraulick- 
ing  on  Xiammoth  Creek. 

DMksrge  measwrtmenU  cfBananxa  <fiteA  near  outlet  in  1909-1912, 


Dmto. 

^. 

Date. 

A 

Dis- 
«li««e. 

Dmte. 

I^S^t 

Dii. 
efaaifi. 

1909. 
June  12 

14 

Auf.  12 

19ia 

lUy  29 

June    6 

July  22 

FteL 

a» 

.09 

L30 

1.46 

1.70 

.80 

3.1 
12.9 

19.4 
27 

lai 

1911. 

July  10 

1912. 

June    2 

3 

July    ft 

1.9 
1.39 
.29 

1.31 
1.39 
.18 

32 
3.7 

37 
40 
5.7 

1912-ConU]. 
July    7 

10 

Aug.  19 

21 

22 

Sept  7 

Feet, 

Olio 

-.12 

«.49 

.27 

.08 

.72 

.73 

4.4 
L8 
Il4 

10 

n.< 

18.9 

«  Backwater  from  waata  gata  below  gega. 
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Dailif  gage  height,  in/eet^  and  ditcharge,  in  •ecand-Jeet,  of  Bonanza  Creek  dikh  near  outlet 

for  1911-lt, 

[Obawws:  Dan  Nkdcebon,  1911;  Thomas  Fitic«fakl»  1912.] 


Jane. 

July. 

August. 

September. 

Day. 

hS^X. 

Dia. 
charga. 

b^S^t. 

Dia- 
ohaige. 

mS&. 

Dia. 
charge. 

h2^t 

Dia- 
charge. 

1911. 
1 

1.22 
1.60 
1.40 
1.50 
1.48 

1.43 
1.45 
.95 
.82 
.60 

.60 
.38 
.35 
.22 
.20 

.45 

.20 

.38 
.28 

28 
39 
83 
36 
85 

83 
84 

20 

16.5 

11.2 

11.2 
6.6 
6.1 
4.0 
3.7 

8.0 
3.7 
6.6 
4.9 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

V.'.V.V.', 

0.22 
.15 
.15 
.15 
.15 

.10 
.10 
.15 
.15 
.15 
.15 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

4.0 
3.0 
3.0 
3.0 
3.0 

2.3 
2.3 
3.0 
3.0 
3.0 
3.0 

0.15 
.15 
.15 
.15 
.15 

.15 
.15 
.15 
.15 
.15 

3.0 

2                  

3.0 

3 



3.0 

4    .              

3.0 

6 

3.0 

6 

1.52 
1.39 
1.42 
1.38 
1.40 

1.25 
1.20 
1.45 
1.45 
1.56 

1.48 
1.52 
1.55 
1.53 
1.45 

1.45 
1.40 
1.22 
1.26 
1.10 

.90 
.90 
.72 
.70 
1.30 

36 
33 
33 
32 
83 

28 
27 
84 
84 

87 

35 
36 
37 
36 
84 

84 

83 
28 
28 
34 

18.6 
18.6 
14.0 
13.5 
30 

3.0 

7 : 

8.0 

8 

3.0 

9 

3.0 

10 

3.0 

U 

13 

13 

1 

14 

15 

M 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

M^HiTi  discharge 

29.9 
37 
13.5 
A 

^ 

!!!!!!!! 

11.0 
39 
0 
A 

1.05 
4.0 
0 
A 

3.00 

ifaT^imani              ^ 

3.9 

Minimnm 

3.0 

Aoeuracy 

A 

1912. 
1 

.54 

.46 
.35 
.26 
.21 

.15 
.09 
.02 
.00 
.08 

.02 
.00 
.00 
.00 
.00 

-.12 
-.13 
-.12 
-.13 
-.14 

-.14 
-.16 
-.16 
-.18 
-.18 

-.15 
-.06 
-.03 

.00 
.05 
.08 

14.1 
12.0 
9.4 
7.4 
6.4 

5.4 
4.4 

3.4 
3.1 
4.2 

3.4 

3.1 
3.1 
3.1 
3.1 

1.8 
1.8 
1.8 
1.7 
1.7 

1.7 
1.5 
1.5 
1.4 
1.4 

1.6 
2.6 
2.9 
3.1 

3.8 
4.2 

.07 
.06 
.05 
.05 
.08 

.02 
.05 
.22 
.40 
.34 

.58 
.92 
.50 
.40 
.35 

.68 
.68 
.62 
.50 
.62 

.27 
.03 
.21 

.28 
.28 

.36 
.61 
.71 
.69 
.46 
.40 

4.1 
3.9 
3.8 
3.8 
3.5 

8.4 
8.8 
6.6 
10.5 
9.1 

15.2 
25 
13.0 
10.5 
9.4 

17.9 
17.9 
16.3 
U.O 
16.3 

7.6 
3.5 
6.4 

7.8 
7.8 

9.6 
13.3 

18.8 
18.2 
12.0 
10.5 

.50 
.60 
.76 

.78 
.78 

.74 
.72 

.70 
.70 
.71 

.69 
.70 
.69 
.63 
.65 

.76 
.99 
1.10 
1.14 
1.18 

1.12 

13.0 

2 

1.36 
1.39 
1.32 
1.25 

1.06 
.88 
.71 
.88 
.63 
.49 
.76 
1.00 
1.10 
1.30 

1.34 
L32 
1.32 
1.40 
1.38 

1.22 
1.20 
1.10 
.80 
.78 

.81 

.76 
.85 
.92 
.68 

39 
40 
38 
36 

29 

24 

18.8 

24 

16.5 

12.8 

20 

28 

31 

37 

89 
88 
38 
40 
40 

84 

34 
81 
22 
21 

22 
20 
28 
25 
17.9 

18.2 

3 

20 

4 

21 

5 

21 

6 

19.7 

7 

19.1 

8 

18.5 

9 

18.5 

10 

18.8 

11 

18.2 

12 

18.5 

13 

18.2 

14 

16.5 

15 

17.1 

16 

20 

17 

27 

18 

31 

19 

32 

20 

33 

21 

31 

22 

23 

24 

27 

28 

29 

30 

31 

28.9 
A 

3.87 
A 

10.4 
A 

21.4 

A 

NoTi.-Watflr  tomad  out  of  ditch  from  July  20  to  Aug.  20, 1911. 
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BKAVn  CXKEK  DBAOTACEB  BAfiDT. 
DESCMPTIOX. 

B^Aver  Cre*^k  drains  an  area  of  5,360  square  mfles  lying  north  of 
C>liatanika  River,  between  Preacher  Creek  cm  the  east  and  Tolovana 
Kiver  ami  Ham  Creek  on  the  west.  It  joins  the  Yukon  from  the 
H/mth  alK>ut  40  miles  below  Birch  Creek  and  nearly  opposite  Hosiana 
Uiver,  It  is  formed  by  the  junction  of  Big  Champion  and  little 
CTiampion  creeks,  whose  headwaters  interlock  with  those  of  Preacher 
Oeek,  It  flows  westward  for  about  25  miles,  when  it  makes  a  right- 
angle  turn  around  the  southern  extremity  of  the  White  Mountains 
arul  gradually  assumes  a  northeasterly  course,  which  it  follows  until 
it  leaves  the  foothills  and  enters  the  flats  of  the  Yukon,  where  it 
inakos  an  abrupt  turn  to  the  northwest  and  meanders  in  a  tortuous 
course  to  its  mouth. 
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The  average  fall  between  Nome  Creek  and  Fossil  Creek  is  about  12 
feet  to  the  mile.  The  principal  tributaries,  named  in  order  down- 
stream, are  Roy,  Bryan,  Brigham,  Fossil,  Willow,  and  Mascot  creeks 
from  the  right,  and  Nome,  Trail,  Wickersham,  and  Victoria  creeks 
from  the  left.  Ophir  Creek,  the  largest  branch  of  Nome  Creek, 
enters  it  from  the  south  about  a  mile  above  Beaver  Creek. 

There  is  but  httle  timber  on  the  valley  sloi>es  of  the  headwater 
tributaries.  Along  the  banks  of  the  larger  streams  some  spruce  suit- 
able for  sluice  boxes  can  be  foimd. 

Nome  Creek  was  the  only  stream  in  this  basin  on  which  it  was 
practical  to  attempt  to  get  daily  records  of  stream  flow.  It  heads  in 
a  range  of  rather  rugged  barren  mountains  and  probably  receives  a 
relatively  high  precipitation. 

NOME   CREEK. 4   MILES   ABOVE   MOOSE  CREEK. 

A  gage  was  installed  June  25,  1912,  on  Nome  Creek  at  Association 
claim  **No.  18  above."  Daily  discharges  have  been  estimated  from 
June  25  to  September  20.  The  least  discharge  recorded  during  that 
time  was  14  second-feet,  which  is  a  much  higher  minimum  flow  than 
should  be  expected  during'a  normal  year.  By  comparing  these  rec- 
ords with  those  of  Nome  Creek  above  Ophir  Creek  for  1911  and  1912 
it  can  be  readily  seen  that  in  planning  any  development  it  would  not 
be  too  conservative  to  expect  as  small  a  flow  as  7  second-feet  during 
a  considerable  part  of  the  mining  season.  The  rating  curve  for  this 
station  is  well  defined  for  all  stages.  The  measuring  conditions  were 
good  and  the  records  should  be  excellent. 

Discharge  meaturemenU  of  Nome  Creek  4  miles  above  Moose  Creek  in  1912. 


Data. 


Jone  25. 

26. 

July  25 


Otce 
heJght 


FeeL 
3.30 
3.10 
2.33 


charge. 


See,-fL 
142 
104 
19.2 


Dale. 


July  26. 
Aug.  15. 


Oan 


heigl 


Dis- 
charge. 


FeeL 

2.67 
2.35 


See.-fL 


49 
21 
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214      SUBFACE  WATEB  SITPPLY  OF  YITKOK-TANANA  REGION,  ALASKA. 

DaU^  ga§e  keight,  in  JuL,  and  ditekarge,  in  wecond-fut^  of  Nome  Creek  4  mUa  above 

Moose  Creek/or  J91i. 


{Obsenrv,  John  Lindquist.] 

Sxam, 

July. 

Angost. 

3f^tmb&. 

D*y. 

a 

charge. 

h^t. 

Dis- 
charge. 

h^t. 

diarge. 

t^t 

cfavse. 

1        .    .         

2.40 
2.30 
3.30 
2.30 
1.30 

X30 

2.20 

i.ao 

2.30 
2.20 

1.20 
3.31 
2.20 
2.70 
2.75 

2.00 
3.50 
2.50 
8.36 
X35 

34 

18.0 
18.0 
18.0 
18. 0 

14.0 
14.0 
14.0 
14.0 
14.0 

14.0 

21 

"14.0 

53 

50 

42 
32 
33 
31 
21 

30 
35 

35 
25 
10.8 

48 
122 
138 
100 

50 

40 

"i'io* 

X40 

2.60 

**'2.*46" 
2.40 
2.35 

2.35 
1.30 
3.30 
130 

2.25 

3.25 
2.30 
3.30 
2.30 
3.30 

140 
150 
155 
145 
140 
135 

30 
27 
25 
24 
34 

34 
24 
34 
34 
34 

43 
33 
34 
24 

21 

21 

18.0 

18.0 

18.0 

16.0 

16.0 
18.0 
18.0 
18.0 
l&O 

24 
32 
37 
28 
34 
21 

130 
1» 
140 
140 
140 

140 
140 
135 
13S 
135 

ISO 
ISO 
?.30 

18.0 

2 ;.. 

l&O 

3 

24 

4 

24 

5 

» 

0 

31 

7.          .             

24 

8 ! 

21 

5 .  ..            J          . 

21 

io::::::::::::::::::::::::::::::::::::::::::::i:::::::: 

21 

11 

18.0 

12        .            '  . 

18.0 

13 

18.0 

14 ' 

....*.        18.0 

15 

'"146" 
140 

24 

1 
16 

» 

17 

40 

18 

SO 

10 t 

24 

20 

24 

21 

22 

23 

21 

25 

3.30 

S.10 

2.80 

138 

107 
65 
51 
37 
24 

2.33 

2.65 
3.20 
3.30 

2C 

27 

28 

1 

20 

30 

2.40 

31 

IffHin  disrhArgf*  . . . 

70.4 
138 
24 
A 

36.1 
1138 
4.0 
A 

23.8 
42 
16.0 
A 

2i2 

MATiinnm . .  a . . , 

SO 

JllllJimilll.  a  . 

1ft.  0 

Accuracy 

A 

Note.— Drahage  area  estbnated  to  be  about  20  square  mBes.    Diaohaiges  on  days  of  misBtaig  gage  heights 
estimated  by  comparison  with  disdiarges  of  Nome  Creek  above  Ophir  Creek. 


NOME   CREEK   ABOVE   OPHIR  CREEK. 

This  station  was  established  July  13,  1911.  The  gage  was  located 
on  the  right  bank,  about  1  mile  above  Ophir  Creek.  Gage  readings 
were  taken  morning  and  night.  The  channel  was  fairly  permanent. 
The  discharge  curve  for  1911  is  fairly  well  defined  below  60  second- 
feet;  for  1912  it  is  well  defined  at  all  stages. 
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Diadiarge  meamvrenunU  of  Nom4  Creek  above  Opkir  Creek  in  190Si  oiuf  1911-12. 


Dftto. 

tedSETt 

ohttfi. 

DAte. 

tedSETt 

charge. 

Aos.  12 

1MB. 

JWt 

44 

10.4 

24 

48 

Aug.  14.. 
16.. 

1012. 

Fed. 

•  4.43 
2.65 
2.74 
2.42 
2.38 

aec-ft 
600 

1011. 

2.97 
2.71 
2.78 
2.06 

06 

110 

July  13  . 

62 

Aoc   10                      .  .        .. 



55 

\o"".'.'.'. 

11 

«  DfUna  ol  lOU  gHe  WM  0.48  foot  higher  than  Uiftt  of  tlM  1011  gM». 

LaUy  gage  keigkl,  in  feet,  and  ditdiarge,  in  eeeond-feet,  of  Nome  Creek  above  Ophir  Creek 

for  1911-19. 

pmlnaga  ana,  76  aqtiare  mflea.     OLmubi,  Loaii  Schmidt.] 


July. 

AugnsL 

Saptomber. 

Day. 

July. 

August. 

September. 

Daj. 

i 
1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

1011. 
1 

2.68 

2.66 
2.66 
2.62 
2.62 

2.60 


17.0 
17.0 
16.6 
16.1 
15.1 

14.8 

14 

14 

16 

18.8 

46 
44 
30 
32 
480 

440 

275 
180 
118 

2.01 
3.12 
3.20 
3.10 

38 

71 
66 

67 

1011— Coo. 

21 

22 

2.76 
2.88 
2.81 
2.84 
2.70 

2.76 
2.79 
2.00 
2.80 
2.74 
2.70 

23 
35 
27 
30 
25 

23 
25 
37 
26 
22 
18.8 

3.18 
3.06 
3.01 
2.06 
2.01 

2.80 
2.80 
2.01 
2.88 
2.01 
2.00 

81 
61 
53 
45 
38 

36 
36 
38 
35 
38 
37 

2 

3 

23 

4 

24 

5 

25 

6 

26 

7 

27 

S 

28 

0 

20 

10...::::.::::: - 



2.70 

2.06 
2.06 
2.84 
2.86 
4.68 

4.56 
4.20 
3.06 
3.62 
3.36 

30 

31 

11 

Ifaandto- 

12.::::::::: 

30.4 
0.400 

0.28 
44 

18.8 
A 

85.1 
1.12 

1.29 
480 
14 
C 

13 

2.06 
2.01 
2.86 

2.88 
2.06 
2.02 
2.82 
2.78 

44 

38 
S3 

35 
44 

40 
28 
25 

14 

2.00 
2.80 

2.88 

37 
30 

35 

Beoood-feet 
per  square 
mile 

15 

16 

Run-off 
(depth  in 
looheson 
drainage 
area) 

17 

18 

10.. 

20 

Mexhrnim 

Mfaiimum. . 
Accuracy... 
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DaUy  gage  height,  in  feel,  and  di^tharge,  in  ueondrfeet,  of  Nome  Creek  above  Opkir  Cnek 

for  19i/-if— Continued. 


June. 

July. 

August. 

Septemto. 

D»y. 

l^t. 

Dii- 
charge. 

l^t. 

Dl9- 

ehaige. 

h^t. 

Dl9- 

ehaige. 

het^t. 

1912. 
1 

2.62 
2.56 
Z52 
2.46 
2.43 

za8 

2.81 
3.29 
2.28 
Z24 

Z34 
2.26 
3.28 
Z50 
2.46 

2.34 
3.32 
3.42 
2.34 
3.44 

2.58 
2.56 
2.50 
2.89 
2.34 

2.50 
2.90 
8.00 
3.84 
2.62 
3.48 

94 
83 
76 
67 
61 

53 

47 
45 
41 
40 

40 
42 
44 

73 
67 

51 
48 
61 
51 
64 

87 
83 
73 
57 
51 

73 
157 
188 
143 
94 
70 

2.34 
2.30 
2.33 
Z29 

2.28 
2.35 
2.50 

2.42 
2.64 
2.53 
3.41 
3.36 

3.31 
3.34 
3.38 
3.35 
3.35 

3.33 
3.31 
3.31 
3.34 
3.33 

3.44 
3.58 
3.53 
3.43 

57 
51 
46 

48 
45 

44 
53 
73 
64 
56 

61 
96 
7» 
60 
68 

47 
51 
44 
41 
41 

38 
37 
37 
40 

48 

64 
87 
76 
61 
57 
56 

**'i*88* 
2.45 
3.52 
3.59 

2.54 
3.49 
3.41 
2.38 

2.33 
3.30 
2.38 
2.36 
2.36 

2.45 
2.68 
2.92 
2.80 
3.00 

2.96 
2.80 
2,61 
2.50 

M 

2 t 

96 

a::::::  ::::::    :::::::::::::::::::::::: 

M 

4 1 

7S 

5 1 

88 

, !......... 

80 

7 1 

71 

8 1 

tt 

0 

16 

10 1     

S2 

n !  

tt 

12 ' ' 

« 

13 1 

44 

i4..:.::::::::::::::::::::::::::::::::'::::::::i:::::::; 

12 

16 1    t 

a 

le 1   1 

M 

17 :...:..:.:::::::::::::::::::::>  ::::::i:::::::: 

166 

18 

1 

M2 

19 

IS 

20 

IS 

21 

3.45 

3.40 

4.9 

4.7 

4.8 

8.9 

8.50 

8.15 

2.88 

2.7tt 

306 

291 
7«4 
686 
566 

440 
320 
222 
152 
124 

178 

22 

IS 

23 

9e 

24 

73 

25 

26 

27 

28 

29 

30 

31 

u«(in  4i9Chare« 

888 

5.11 

1.90 
7«4 
124 

B 

n.6 

0.-942 

1.09 
183 
40 
A 

55.1 
a724 

0.83 
96 
37 

A 

812 

Seoond-feet  per  sqoAre  mile 

1.11 

Run-off  (depth  in  inches  on  drahiace 
area) 

0.V 

If  axfmum , . , 

V& 

*■  InfTTnni ..........i...^>i.,    » 

42 

A 
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MISCELLANEOUS  MBA8UBEMENT8. 


The  following  miscellaneous  discharge  measurements  were  made 
in  Beaver  Creek  drainage  basin: 

Miicellaneous  measurements  in  Beaver  Creek  drainage  basin  from  1907  to  191t, 


Date. 


StnMin. 


Trnxitaryt 


Locality. 


Db- 
cbarge. 


Dralo- 
ana.' 


Di9- 

oharga 

per 
square 

mUe. 


Ao}?.  90,1907 
Au^.  11,1908 
July  11,1911 
Ang.  12,1906 
July  10,1911 
Aug.  30,1907 
Aug.  11,1906 
July  IL1911 
July  14,1911 
Ang.  30,1907 
Aug.  12,1906 
Jane  9,1911 
Jane  10, 1911 
Jane  11,1911 
Jane  12,1911 

Do 

Jane  13,1911 
Aug.  9,1911 
Jane  22, 1912 

Do 

Jane  23, 1912 
July  27,1912 
Aug.  13,1912 
Aog.  12,1906 
July  11,1911 
July  10,1911 
Aug.  29,1907 
July  10,1911 
Aug.  27,1907 
July  10,1911 
Aug.  27,1907 
Aug.  26,1907 


Beav«r  Creek 

do 

do 

do 

do 

Champion  Creek. 

do 

do 

Nome  Creek 

do 

do 

Ophir  Creek 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.do. 


Yukon  River. 

....do 

....do 

....do 

do 

Beaver  Creek. 

do. 

do. 

do. 


....do 

....do 

Nome  Creek.. 

....do 

....do 

....do 


Bear  Creek 

....do 

Br3ran  Creek 

....do 

Trail  Creek 

....do 

Brigham  Creek... 
Fossil  Creek 


....do 

....do 

....do 

....do 

....do 

....do 

....do , 

....do 

.do. 


Beaver  Creek. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Above  Cbampion  Creek . 

....do :. 

....dp 

Above  Nome  Creek 

Above  Bear  Creek 

Mouth 

....do 

....do 

Below  Moose  Creek 

Mouth 

....do 

Discovery  clatan 

do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do. 

do. 


6  miles  above  mouth . 
2  mfles  above  mouth . 
4  miles  above  mouth. 
2  mfles  above  mouth . 
6  miles  above  mouth. 
2  miles  above  mouth . 

Near  mouth 

do 


267 
80 
137 
106 
828 
124 
44 
58 
19.2 
135 
34 
5.5 
4.6 
13.8 
67 
47 
28 

.81 
28 
62 
166 
22 
6.7 
2.0 
3.8 
6.6 
76 
64 
40 
7.9 
16.0 
19.2 


122 

122 

236 

367 
67 
67 
67 
26 

120 

120 
22.1 
22.1 
22.1 
22.1 
22.1 
22.1 
22.1 
22.1 
22.1 
22.1 
22.1 
22.1 
33 
6.8 
16.6 
48 

60.6 
27 
37 
16 


2.19 

.66 

1.12 

.48 

.92 

1.85 

.66 

.87 

.77 

1.12 

.28 

.26 

.21 

.62 

2.68 

2.13 

1.27 

.087 

1.27 

2.81 

7.47 

1.00 

.30 

.066 

.66 

.40 

1.66 

1.06 

1.48 

.21 

1.06 


BBSS  CREEK  DBAINAOB  BASIN. 
DESCRIPTION. 

Hess  Creek  rises  in  low  mountains  ranging  in  elevation  from  2;000 
to  3,000  feet  opposite  the  headwaters  of  Tolovana  River  and  Victoria 
Creek  (a  western  tributary  of  Beaver  Creek).  It  flows  west  for  about 
70  miles,  draining  an  area  of  1,220  square  miles,  and  enters  the  Yukon 
about  25  miles  above  Rampart.  About  10  miles  from  the  Yukon 
it  receives  Troublesome  Creek,  its  largest  southern  tributary. 

Troublesome  Creek  rises  southeast  of  Wolverine  Mountain,  between 
the  headwaters  of  Hutlinana  Creek  and  West  Fork  of  Tolovana 
River,  and  flows  northeastward  for  about  40  miles  to  Hess  Creek. 

Troublesome  Creek  was  not  studied  below  the  mouth  of  Quail  Creek, 
but  it  is  said  to  follow  a  winding  course,  meandering  from  one  side 
of  the  valley  to  the  other  through  soft  mucky  soil  abounding  with 
"niggerheads''  and  covered  by  a  thick  growth  of  small  trees  which 
make  travel  slow  and  tedious.     It  also  has  steep  high  banks  which 
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make  it  very  difficult  of  approach.  The  main  and  tributary  yaUeys 
at  its  head  are  almost  canyon-like,  being  shut  in  by  high  and  pre- 
cipitous rocky  barren  ridges. 

Troublesome  Creek  seems  to  be  the  only  stream  near  enou^  to  the 
Rampart  mines  that  has  sufficient  run-off  and  gradient  to  be  worth 
considering  as  a  possible  source  of  hydroelectric  power  to  be 
transmitted  to  that  region.  The  approximate  average  grade  of  the 
stream  below  the  mouth  of  Quail  Creek  is  45  feet  per  mile,  ranging 
fn)m  150  feet  per  mile  at  the  upper  limit  to  18  feet  per  mile  at  the 
mouth. 

About  7  miles  from  the  head  Troublesome  Creek  receives  Quail 
Crook,  its  first  important  tributary.  Quail  Creek  heads  opposite 
Hoosier  Creek  and  flows  eastward,  draining  the  north  slope  of  Wolver- 
ine Mountain.  (See  PI.  VII,  A,)  It  is  about  5  miles  long  and  drains 
an  area  of  20.6  square  miles.  The  south  slope  of  its  basin  is  rocky 
and  barren,  rising  precipitously  to  the  sununit  of  Wolverine  Moun- 
tain. On  the  north  the  valley  has  a  very  gentle  approach  and  is 
covered  with  a  heavy  growth  of  wild  grass  which  furnishes  excellent 
forage  for  pack  animals.  In  its  upper  portion  the  stream  is  lined 
with  a  dense  growth  of  willows,  and  near  the  mouth  is  a  growth  of 
spruce  suitable  for  cabin  building  and  for  fuel.  A  trail  from  Rampart 
to  tlie  mouth  of  Quail  Creek,  a  distance  of  about  20  miles,  follows  up 
tlie  right  side  of  Little  Minook  Creek,  crosses  the  divide,  and  passes 
diagonally  down  the  long,  gentle  slope  on  the  left  side  of  Quail  Creek. 

South  Fork  joins  Quail  Creek  about  a  mile  above  Troublesome  Credc 
and  is  its  largest  tributary. 

TROUBI^SOMB   CRBEK  BBLOW  QUAIL  OBBEK. 

This  Station  was  established  August  12,  1908,  on  Troublesome 
Crook.  The  gago  is  a  vertical  staff  driven  in  the  left  bank  of  the 
crook  a  short  distance  below  the  mouth  of  Quail  Creek.  Channel 
conditions  remained  fairly  constant  during  1908.  In  1909  the  con- 
ditions wero  not  so  stable,  and  sonie  of  the  estimates  may  be  dubject 
to  considerable  error.  No  discharge  measurements  were  made  during 
1910,  and  though,  according  to  the  observer,  the  channel  did  not 
shift  approciably  and  the  gago  datum  remained  constant,  tbere  is  no 
actual  check  on  the  estimates  and  they  should  be  used  with  care. 

I>i9chtarge  meaguremenU  of  TroubkMome  Cretk  behw  Quail  Creek  in  1908-9. 


Dmta. 


1908. 

Aug.  13 

U 

Sept.    2 

3 

4 


Iw^u 

Dis. 

FrtL 

a^-fL 

0.75 

7.2 

.73 

6.2 

1.07 

35 

i.ao 

36 

1.90 

50 

D*U. 


IfOO. 
July  36 

37 

28 

Sept.    6 


Gage 


I.  S3 

1.45 

1.73 

.SO 


Db- 


119 
13.6 
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A,     QUAIL  AND  TROUBLESOME  CREEKS.    WOLVERINE  MOUNTAIN  IN  THE  DISTANCE. 


B.     LITTLE  MINOOK  CREEK. 
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DaUy  gage  htifflit^  in/eety  and  drnkargty  in  9ec(md-/eety  of  Twubletome  Creek  below  Quail 
Creek/or  1908-1910  and  191t. 


{Drainaga  araai  «.3  aquara  mflai 

I.    Obaenrar.C. 

F.W. 

CaaaWy.l 

1908 

1909 

IHJ. 

Aufuat. 

Jma. 

Julj. 

Av^mL 

i^^ 

Dia- 
cbarsa. 

h^t 

Dia- 
charsa. 

^ 

Dia- 
dutfge. 

haif^ 

Dia- 
Cxiarja. 

Qaca     DlB- 
baSitcharsa. 

Oa» 
bajgu. 

Dia- 
cfaarga. 

1 

a86 

L04 
L2D 
L30 

1L3 

93 

38 

48 

46 

43 
41 
88 

85 
S3 

39 

Si 

23 

13.4 

13.0 

116 
13.3 

ia9 
lao 
las 

lao 

9.8 
9.6 
5.3 
4.0 

L04 
L13 
L38 
L30 

LOO 
LOO 
L48 
L48 
L30 

L40 
L38 

*'l66* 

.90 

"lso* 
**l66' 

.93 

.88 

L83 
L38 

L58 

"L45* 
L96 

S3 
40 
58 

48 
34 

38 
100 
83 
83 
60 

73 
58 
38 
38 
34 

30 
40 
60 
44 
38 

33 

lao 

394 
338 
63 

63 
70 
97 
88 
80 
163 

"lw 

L80 
113 
170 

148 
L84 
100 
161 
170 

138 
100 
L58 
L40 
L33 

L20 
L30 
L32 

"1*30* 

L18 
L16 
LOS 
LOO 
.90 

.W 
.93 
.90 
.86 

**.*84' 

158 
158 
133 
191 
600 

271 
139 
167 
673 
335 

225 
167 

97 

73 

63 

48 
60 
63 
56 
48 

46 
44 

30 
•28 
35 

33 

33 

30 

17.3 

16.5 

15.8 

a93 

33 

2 

30 

3 

17.0 

4 

15.0 

5 

3.40 

"i'88* 
3.50 

"L'ro 
**i*76* 

3.50 

"i'56* 

X60 
3.63 

"i'35' 

X30 
138 
3.53 
a30 
190 

9L30 
120 
113 

353 

350 
348 
376 
346 
115 

110 
S35 
370 
140 
376 

300 

ao5 

375 
980 
318 

907 
343 
381 
464 
875 

sao 

307 
191 
140 
90 

.80 

.78 

.n 

.76 
.76 

13.0 

6 

113 

7 

1L8 

8 

1L4 

9 

1L4 

10 

ILO 

11 

Lll 
LIO 
LOS 
.90 

*".*82* 
.68 
.00 

.74 
.74 

10.6 

12 

a76 

7.0 
6.7 
6.4 
•.3 

6.2 
7.0 
8.0 
8.3 
&3 

8.0 
8.0 
7.0 
6.4 
7.0 

ao 

7.0 
&0 
9.4 

ao 
ao 

10.6 

13 

14 

.73 

15 

16 

.72 
.75 

.78 
.79 
.79 

.78 
.78 
.75 
.73 
.75 

.78 
.76 

17 

18 

19 

30 

21 

22 

a 

21 

25 

26 

V 

28 

29 

.82 
.80 
.78 

ao 

81 

Itandb* 
eharee. . 

7.48 

a  173 

ai3 

ao 

6.2 
A 

33.3 
0.518 

a48 
48 
4.0 
A 

916 
5.67 

5.48 
454 
90 
C 

73 
L69 

L95 

394 

ia6 

C 

136 
193 

3.87 
600 
15.8 
C 

13.8 

BMond-feetMr 
square  mlM.. 

as3 

m  mclMS  on 
dninagearea) 

0.14 

^*'^imnTh . 

22 

Hinimum 

lao 

Aoouracy 

A 

Date. 

A 

Dla- 
charsa. 

Date. 

fa^t 

Dis- 
charge. 

mo. 

May  27 

Fern, 

2.70 

aao 

4.02 
4.06 
160 

335 
454 
690 
708 
276 

Jiina  1 

1 

Sapt. 

1911 
0 

Fe*L 

110 

.90 

.86 

4.00 

ion 

See.-fL 
187 

29 

1 

20 

31 

0 

17 

Jona   3 

8 

600 

6 

2 

140 

.          1 

QUAIL   CHEEK   AT   CLAIM   "NO.  7  ABOVE." 

This  station  was  established  June  5,  1909,  and  readings  were  taken 
about  every  four  or  five  days  until  September  6.  The  particular 
object  for  which  records  were  obtained  was  to  determine  if  the  water 
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that  could  be  diverted  at  that  point  would  be  sufficient  for  hydrau- 
licking  the  stream  and  bench  gravels  below.  The  records  show  that 
except  during  seasons  of  considerable  rainfall  the  supply  would  be 
inadequate  for  any  such  purpose  unless  storage  was  provided.  The 
relation  between  gage  height  and  discharge  was  probably  constant 
during  the  maintenance  of  this  station.  The  discharge  measurements 
may  be  somewhat  in  error  because  of  a  rather  rough  channel  at  the 
measuring  station. 


Discharge  mfosuremerUs  of  Quail  Creek  at  claim  ''No.  7  above  " 

in  1909 

Dt». 

b^t. 

chars.. 

Julv  27 

Fea, 
1.10 

i.ao 

.58 

^"1i, 

^  «;:::::::::::::::::::::::::::::::::::::::::::::::;:::::::::;::::::::;::::::::: 

ao 

Sept.   6 

Li 

Daily  gage  height,  in  feet,  and  discharge,  in  ucond-feet,  of  QuaU  Creek  at  claim  ''No. 

7  above''  for  1909. 

[Dmlnage  area,  8.5  eqaan  miles.    Observers,  J.  A.  Laird  and  Peter  Ryden.] 


June. 

July. 

August 

September. 

Day. 

hdS^t 

Di*. 
(diarge. 

beS^V 

DIs. 
charge. 

hei^t 

Dis- 
charge. 

hej^t 

Db- 
chsfS^ 

1 

16 
17 
24 
24 

18 

16 
28 
20 
24 
21 

13.5 

11 
8.5 
6.5 
6.0 

5.0 
5.0 
9.0 
8.0 
6.0 

4.0 
3.5 
161 

43 

10 

10 

12.6 

20 

14 
9.0 
7.0 

"iJio" 

"i'26' 

"'2.' 46' 
1.45 

1.25 

1.30 
*  ".96' 

.65 
**".*66* 

5.0 
13.5 
15 
50 
152 

74 
50 
40 
188 
43 

24 
25 
26 
27 
28 

28 
22 
16 
10 
5.9 

6.1 
4.4 
8.7 
3.2 
2.6 

2.1 
2.0 
1.8 
1.7 
1.7 
1.7 

"6.66' 
.58 

15 

2 

10 

3                               ..            

1.25 

10 

4 

L7 

5 

1.90 

103 

96 
88 
82 
74 
66 

63 
61 
58 
56 

54 

52 

50 
48 
46 
43 

87 
40 
77 
188 
150 

76 
72 
36 
33 
30 

1.10 
*'.'92* 

"Too' 

2.25 
1.45 

"i.os* 

1.20 

*"l66* 

1.6 

6 

L6 

7 

8 

9 

10 

1.66 

11 

12 .... 

13 

. 

14 

15 

1.55 

16 

" 

17 

18 

19 

20 

1.45 

21 

22 

23 

24 

2.40 

25 

26 

27 

28 

29 

1.35 

30 

31 

Mean  discharge 

68 
8.00 

7.74 
188 
30 

19.0 
2.24 

2.58 
161 
3.5 

28 
3.29 

3.79 
188 
1.7 

J.3 

Seoond-feet  per  square  mile 

OlV 

Run-oil  (depth  in  Inches  on  drainage 
area) 

0  Oi 

IS 

Mlnimnm 

L* 

^J^'Z^^^^^  curve  fairly  well  defined  below  30  seoond-feet.     Discharges  on  days  of  missing  face 
heights  estimated  by  aid  of  records  at  Quail  Creek  at  claim  "No.  9  below."  *  •^ 
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QUAIL  GREEK   AT  CLAIM    *'NQ.   9   BELOW.  ' 

An  attempt  was  made  to  install  a  gage  on  Quail  Creek  at  claim 
'*No.  9  below"  on  May  23,  1909,  but  owing  to  ice  in  the  creek 
channel  and  frozen  ground  it  was  not  found  possible  imtil  June  6, 
when  a  staff  gage  was  securely  placed  near  the  right  bank  of  the  creek 
several  hundred  feet  above  its  jimction  with  Troublesome  Creek. 

The  discharges  for  1909  are  well  defined  below  100  second-feet. 
Those  of  1910  may  be  considerably  in  error  as  no  measurements  were 
made  that  season.  The  1909  rating  curve  was  used.  The  observer 
reported  that  channel  conditions  and  gage  datum  apparently  remained 
constant. 

Discharge  measuremenU  of  Quail  Creek  at  claim  **No.  9  heUnv  "  in  1909. 


Date. 

bei^t. 

Dis- 
cliarge. 

Datci 

bdS^t 

Dis- 
cbarge. 

May  28 

JV«t 

Sec-fL 
72 
35 
34 

May  27.. 

28.. 

Sept.   6.. 

FeeL 

i.n 

1.84 
1.12 

*-i£ 

July     2 

1.58 
1.58 

71 

26 

7.2 

Daily  gage  height,  in  feet,  and  discharge,  in  ucfrnd-fe^i,  of  Qttail  Creek  at  claim  **No.  9 

below'*  for  J909-J0. 


[Diainage  area,  20.2  square  mfles. 

Obeerver,  C.  F. 

W.  Cassidy.] 

June. 

July. 

August 

September. 

Day. 

Gace 
he£ht. 

Dis- 
charge. 

Gaea 
be@it 

Dis- 
charge. 

hSSt. 

Dia. 
charge. 

Gace 
be0it 

Dis- 
charge. 

1909. 

1.41 
1.42 
1.54 
1.55 
1.46 

1.41 
1.59 
1.61 
1.53 
1.49 

1.59 
1.67 
1.47 
1.40 
1.38 

1.30 
1.28 
1.51 
1.51 
1.42 

1.29 
1.26 
2.30 

1.60 
1.68 
1.82 
1.66 
1.85 
1.72 

20 
21 
31 
32 
24 

20 
36 
38 
30 
26 

36 

34 

26 

19.5 

18.3 

13.5 

12.7 

28 

28 

21 

13.1 
11.9 

179 

108 
37 

37 
47 
60 
44 
74 
52 

1.60 
1.90 
1.92 
2.19 
2.78 

2.20 
1.95 
1.92 
3.00 
2.20 

2.04 
1.88 
1.77 
1.66 
1.62 

1.56 
1.56 
1.56 
1.63 
1.49 

1.48 
1.46 
1.39 
1.36 
1.33 

1.31 
1.28 
1.24 
1.20 

*"i.'26' 

37 
84 
88 

147 
323 

151 

94 

88 
394 
151 

113 
80 
60 
44 
39 

33 
33 
33 
30 
26 

26 
24 

18.9 
17.1 
15.3 

14.1 
12.7 
11.1 
9.5 
9.6 
9.5 

1.42 
1.38 
1.16 

'**i.*i2' 

1.11 
1.11 
1.10 
1.10 
1.08 

1.06 
1.04 

21 

2.:.:.:.: i 

18.3 

i 1 

8.4 

I ! 

7.8 

i 

7.8 

\ 

7.1 

110 
2.13 
107 
1.86 

1.83 
2.06 
X13 
2.00 
2.10 

1.95 
2.07 
2.06 
1.96 
2.05 

1.98 
2.02 
2.14 
2.50 
2.37 

2.06 
2.04 
1.66 
1.54 
1.53 

128 
134 
120 
74 

71 
118 
132 
104 
128 

94 
120 
116 

96 
116 

100 
109 
137 
238 
199 

118 
113 
43 
31 
30 

7.1 

; 

6.8 

6.8 

1 

6.5 

6.2 

5.8 

Mean  discharge 

111 
5.50 

4.91 
238 
30 
C 



38.3 
1.88 

2.17 
179 
11.9 
B 



71.5 
3.51 

4.06 
394 

9.09 

om^.f^et  p€r  square  mile 

0.450 

Q^IT  ^d0pth  In  inches  on  drainage 
roa) - . 

0.21 

21 

5.8 

UTBCy 

B 
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l>o%ly  gage  htigKt,  in  /od,  and  diaekarge,  in  ttoond'feH,  of  Quail  Creek  at  claim,   'So.  & 
below'' for  i^(»-ia— Continued. 


MISCELLANEOUS  MEASUREMENTS. 


The  following  miscellaneous  measurements  were  made  in  Trouble- 
some Creek  drainage  basin  from  1908  to  1909: 

Miscellaneous  Ttieasuremtnls  in  Troublesome  Creek  drainage  basin  in  190S  and  J9ii9. 


Date. 


Slroam. 


Tributary  to— 


Aug.  12,1908     Troublesome  Croek..   Hess  Creek 

Sept.   6,1909   do do 

Aug.  12,1908     Quail  Creek Troublesome  Creek. 

Do do I do 

Do South  Fork  of  Quail  I  QuaU  Creek 

Creek. 
July   27,1909   do do 

Do Nugget  Gulch. do 


Locality. 


Above  Quail  Creek.. 

....do 

Above  South  Fork.. 
Above  Nugget  Gulch 
Mouth 


.do. 
.do. 


Dis- 

Drain- 

charge. 

a^ 
area. 

Sec.-fl. 

Sq.  mi. 

2.5 

21.4 

6.8 

21.4 

2.8 

13.3 

4.3 

17.6 

\A 

a.  7 

9.6 

3.7 

2.7 

2.7 

Dis- 
cbaife 

per 
square 

mBe. 


aii 
.32 
.21 
.M 
.38 

3159 
LOO 
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MIKOOX  CBBBK  DBAINAOE  BASIN. 

DESCRIPTION. 

Minook  Creek  heads  on  the  northern  slope  of  Eureka  Dome,  flows 
northeastward  for  about  4  miles,  and  then  takes  a  northerly  course 
through  a  remarkably  straight  valley  to  Yukon  River,  which  it  joins 
just  above  Rampart.  It  is  about  25  miles  long  and  drains  an  area  of 
198  square  miles,  the  major  portion  being  on  the  east  of  the  stream. 
The  basin  is  covered  with  a  light  growth  of  timber  which  furnishes 
a  fair  supply  of  fuel  but  very  little  suitable  for  milling. 

The  chief  tributaries  are  Chapman,  Hoosier,  Little  Minook  Junior, 
Little  Minook,  and  Himter  creeks  from  the  east  and  Granite,  Ruby, 
and  Slate  creeks  from  the  west.  Above  Granite  Creek  the  valley  is 
narrow  and  V-shaped;  below  that  point  it  broadens  out  and  has  per- 
haps a  maximum  width  of  one-half  mile.  The  western  slope  is 
precipitous  throughout  its  entire  length,  while  the  eastern  slope  below 
Chapman  Creek  is  more  gradual,  with  prominent  benches.  In  the 
upper  course  the  stream  is  crooked,  meandering  from  one  side  of  the 
valley  to  the  other;  the  lower  part  is  comparatively  straight. 

The  summer  and  winter  trails  from  Rampart  to  Eureka  coincide 
through  the  greater  part  of  the  distance — to  a  point  about  2  miles 
above  Granite  Creek,  where  the  summer  trail  crosses  the  creek  and 
passes  on  to  the  divide  between  Eureka  and  Pioneer  creeks,  and  the 
winter  trail  keeps  to  the  left  of  Minook  Creek,  crosses  the  divide  to 
the  west  of  Eureka  Dome,  and  passes  down  the  right  bank  of  Boston 
Creek.  The  trail  is  very  difficult,  owing  to  the  large  quantity  of 
groimd  ice  along  its  left  bank,  which  keeps  it  saturated  even  during 
the  driest  part  of  the  summer  season. 

Hess  says:  * 

Just  below  the  mouth  of  Slate  Creek  the  Minook  spreadfl  into  a  number  of  branches 
in  a  wide  gravel  flat.  This  flat,  which  is  typical  of  many  Alaskan  streams,  is  probably 
due  to  a  change  in  the  grade  of  the  creek.  The  stream  here  is  imable  to  carry  the 
gravels  of  the  swifter  water  above,  and  so  spreads  them  upon  the  flat.  Here  are  found 
the  so-called  ''winter  glaciers,''  which  sometimes  last  through  the  short  summers.  In 
1904  a  quarter  or  half  acre  of  ice  still  remained  when  the  September  frosts  occurred. 
This  ice  owes  its  origin  to  the  fact  that  the  channel  which  carries  the  water  is  greatly 
contracted  by  freezing  in  the  fall.  The  resulting  hydrostatic  pressure  cracks  the  ice 
and  the  water  overflows  and  freeees.  This  process  is  repeated  until  a  considerable 
thickness  of  ice  is  accumulated. 

Granite  Creek  rises  opposite  Allen  Creek  in  the  Baker-Minook 
divide  and  flows  northeast,  entering  Minook  Creek  about  16  miles 
from  the  Yukon.  It  is  about  8  miles  long  and  is  the  third  largest 
tributary  of  Minook  Creek.  The  lower  valley  is  V-shaped,  with  steep 
rocky  slopes,  and  the  bed  is  of  heavy  bowlders  intermixed  with  gravel. 
The  upper  valley  was  not  visited. 


Hess,  F.  L.,  The  Rampart  placers:  U.  8.  Geol.  Sarvey  Bull.  337,  pp.  67-08, 1908. 
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Chapman  Creek  enters  Minook  Creek  from  the  east  about  a 
mile  below  Granite  Creek.  It  heads  on  the  north  slope  of  Elephant 
Mountain  and  is  about  5  miles  long. 

Slate  Creek  is  tributary  to  Ifinook  Creek  about  12  miles  from  the 
Yukon.  It  heads  on  the  north  slope  of  Baldy^  Moimtain  and  has  a 
length  of  5  miles,  with  an  average  grade  of  nearly  350  feet  per  mile. 
The  valley  is  V-shaped  near  the  mouth  and  asymmetric  toward  the 
the  headwaters  of  the  stream,  with  rugged  slopes  well  covered  with 
timber. 

Ruby  Creek  enters  Ifinook  Creek  about  8  miles  from  the  Yukon 
and  3  miles  above  the  mouth  of  Hoosier  Creek.  Its  course  is  north- 
eastward, parallel  to  that  of  Slate  Creek.  It  is  about  8  miles  long. 
The  valley  is  sharp  cut  and  asymmetric.  The  right  side  has  several 
small  tributaries,  while  the  left  is  broken  only  by  mere  hiUs. 

Hoosier  Creek  rises  in  the  high  divide  near  tiie  head  of  Chapman 
Creek  and  flows  northwestward,  emptying  into  Minook  Creek  from 
the  right.  Warm  springs  in  the  creek  bed  3  or  4  miles  above  the 
mouth  maintain  a  considerable  flow  -during  the  winter  and  increase 
the  low-water  flow  in  the  summer.  The  resulting  accimiulation  of 
large  bodies  of  ice  hampers  mining  operations  during  the  spring  and 
early  in  the  summer. 

Little  Minook  Junior  Creek  drains  a  small  area  between  Hoosier 
and  Little  Minook  creeks.  It  is  about  2^  miles  long.  The  lower 
valley  has  a  heavy  grade  and  is  sharply  V-shaped.  The  upper  valley 
has  more  gentle  slopes  and  a  lower  stream  gradient.  It  probably 
seldom  furnishes  a  sluice  head  of  water  except  during  the  spring 
run-off. 

Little  Minook  Creek  is  tributary  to  Minook  Creek  about  5  miles  from 
the  Yukon.  Its  drainage  basin  lies  between  Hunter  and  Hoosier 
creeks  and  is  nearly  surrounded  by  them.  The  course  of  the  stream 
is  parallel  to  that  of  Hunter  Creek,  with  the  same  pronounced  bend 
to  the  left  about  3  miles  from  its  mouth.  The  valley  is  sharply 
V-shaped  with  precipitous  slopes,  sparsely  covered  with  smaU  timber. 
(See  PL  VII,  B.)  This  stream  has  been  the  largest  producer  of  the 
Minook  basin,  but  it  has  been  worked  in  a  rather  unsystematic  manner 
on  account  of  the  many  different  owners.  Undeigroimd  water  also 
has  caused  considerable  trouble,  making  it  necessary  to  abandon 
some  ground  known  to  be  rich.  During  several  weeks  each  summer 
the  natural  flow  of  the  stream  is  inadequate  for  ordinary  mining. 
Some  study  has  been  made  of  the  feasibiUty  of  bringing  an  auxiliary 
water  supply  from  either  Minook  or  Hoosier  creek.  Surveys  would 
probably  show  that  a  considerable  flow  could  be  maintained  from 
such  an  outside  supply  without  any  great  engineering  difficulties, 
but  either  long  ditches  or  timnels  would  have  to  be  constructed 
and  the  resulting  cost  would  no  doubt  be  prohibitive. 


Digitized  by 


Google 


MINOOK  GREEK  DRAINAGE  BASIN. 


225 


Hunter  Creek,  the  largest  tributary  of  Minook  Creek,  enters  it  from 
the  right  about  3  miles  from  its  mouth.  It  flows  northward  to  its 
jimction  with  Fortyseven  Pup,  where  it  makes  a  right-angle  turn 
to  the  west,  entering  Minook  Creek  about  6  miles  farther  on.  It  is  a 
crooked  stream  about  12  miles  long,  and  has  a  narrow  V-shaped 
valley  and  rough  precipitous  slopes.  The  lower  part  of  the  valley 
on  the  right  side  is  marked  by  a  very  pronoimced  bench,  which  so 
far  has  furnished  the  chief  gold-bearing  gravels.  Hunter  Creek 
has  a  particularly  heavy  growth  of  timber,  much  of  which  would  be 
suitable  for  saw  logs. 

MINOOK   CREEK  ABOVE   LITTLE   MINOOK   CREEK. 

This  station,  which  is  located  just  above  the  mouth  of  Little 
Minook  Creek,  was  established  May  25,  1908,  by  M,  E.  Koonce. 
The  gage  is  a  vertical  staff  nailed  to  the  right-shore  support  of  a  foot- 
bridge.    It  was  read  by  miners  on  their  way  to  and  from  Rampart. 

Discharge  measuremenU  of  Minook  Creek  above*  Little  Minook  Cretk^  1908-9. 


Date. 

A 

Dfe. 
charge. 

Date. 

Gam       Dla- 
height   charge. 

Date. 

heigSt 

Dis- 
charge. 

1908. 
Aug.    9 

16 

S^t.    5 

xoV.W'.'.'.'. 

12 

Feet. 
1.58 
1.50 
2.50 
2.25 
2.15 
1.91 

See.-ft. 
31 
30 
110 
82 
71 
57 

1908-Contd. 

Sept  14 

15 

19 

1909. 
May   14 

Feet. 
1.86 
1.85 
2.25 

2.85 

See.-ft. 
50 
50 
82 

179 

1909-Coiitd. 

May  14 

18 

July  29 

Aug.    1 

Sept   7 

Feet. 
3.70 
4.58 
4.20 
3.95 
2.91 

2,040 
112 
88 
47 

42913*'— W8P  342—15 16 
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Daiiif  gage  keigkl,  m  fiel^  and  dUekarge,  in  9eoond-feety  of  Minook  Creek  aboi^  Little 

Minook  Creek  far  1908-9. 

(DniD^t  ana,  ISO  square  rafias.    Obsa^ran,  IC  E.  Koonca  and  others.) 


May. 

June. 

Joly. 

August. 

September. 

DV- 

tM^fft 

IHb- 
charge. 

haSt 

1Mb- 
charge. 

he^^ 

Die- 
charge. 

iSgl 

Dis. 
charge. 

he^. 

Dis- 
charge. 

19061 
1 

3.60 
S.60 

377 
377 
300 

250 
230 

300 

180 
180 
170 
120 

100 
150 
200 

250 
300 

290 
280 
270 
260 
255 

193 
160 
140 
128 
110 

90 
79 
79 
79 
79 

2.30 


L90 

"i'io* 

150 
2.20 

........ 

L70 
*"L65' 

79 
72 
66 
60 
54 

48 
76 
106 
130 
79 

76 
73 
69 
65 
61 

57 
53 
49 
45 
41 

37 
37 
36 
36 
36 

35 
35 
35 
34 
34 
33 

L60 

"L'to' 

L70 

1.57 
1.55 

■■L'55' 
1.50 

L50 

L65 

L65 
L60 

33 
34 
36 
37 
37 

36 
35 
34 
33 
32 

32 
32 
32 
32 
30 

30 
31 
32 
33 
34 

35 
34 
34 
33 
35 

33 
33 
33 
33 
33 
33 

LTD 

2.50 

135 
2.25 
129 
2.20 
2.15 

**L85' 
L85 

'*'l25 
'*'i*86' 

37 

J 

50 

3 

100 

4 

144 

5 

! 

130 

6 

!       1 

« 

7 

X90 

86 

8 

91 

9 

. 

Z80 
150 

79 

10 

73 

11 

60 

u 

4S 

IS 

' 

46 

H 

' 

45 

15 

45 

1ft ' 

1 

45 

17 

O) 

18 

S6 

19 

70 

ao 

3.30 
2.92 

60 

21 ' 

50 

22 



42 

»:::;;:::::::::::::::::::::::::::::: 

24 ' 

2.55 

■'i'26 
i'26 

25 

4.70 

4.10 
4.90 

2,240 

740 

3,000 

2,000 

1,000 

810 

970 

26 

27 

28 

29 

30 

4.  L-i 
4-25 

31 

Mean  discharf^. 

1,540 
1L8 

3.07 
3,000 
740 
C 

196 
1.51 

1.68 
377 
79 
B 

56.0 
a  431 

a50 
120 
33 
A 

33.4 
a  257 

a30 
37 
30 

A 

68.3 

Second-lect    per 
square  mile 

a533 

RuD-off   (depth   in 
inches  on  drainage 
area) 

a44 

Maximum 

114 

MinifPUfn 

37 

Accuracy 

A 

NoTK.— The  discharges  for  days  of  missiiig  gage  heists  were  estimated  by  aid  ol  comparative  hydro- 
graphs. 
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DaUy  gage  height,  in  feet,  and  ditcharge,  in  second-feet,  of  Minook  Creek  above  LitUe 
Minook  Creek  for  iP(W-9— Continued. 


May. 

Jime. 

Day. 

May. 

June. 

Day. 

he^t 

Db. 
Charge. 

Oace 
hei^t 

Dis. 
charge. 

h^t 

Dis- 
charge. 

he^t 

Dis- 
charge. 

1900. 
1 

4.3 

1,060 
1,100 
1,160 
1,060 
940 

810 
685 
475 
500 
520 

540 
630 
1,060 
630 
630 

1900. 
21 

3.9 

540 

490 

448 

2,300 

4,200 

2,600 
740 
740 

1,060 
970 

1,160 

2 

22 

3 

4.35 
4.3 

23 

3.75 

4 

24 

5 

25 

5.2 

4.8 

4.1 

4.1 

4.3 

4.25 

4.35 

6 

26 

7 

4.05 
3.8 

27 

8     

28 

9 

29 

10  

30 

3.9 
4.0 
4.3 
4.0 
4.0 

31 

11 

Mean  dls- 
charge. . . 

12 

1,290 
9.90 

6.96 
4,200 
221 
D 

13 

3.05 
3.25 

221 
268 
865 

1,460 
2,060 
2,240 
1,280 
810 

787 

14  

Second-feet   per 
square  mile 

15 

6.05 

16 

Run-off   (depth 
in   inches   on 
drainage  area). 

17 

4.65 
4.7 
4.4 
4.15 

3.38 

18 

Maximum ..../,, 

1,160 

ig        

Minimum 

475 

^  

Accuracy 

D 

Note.— Gage  heights  were  kept  until  Sept.  8,  but  it  is  not  thou^t  advisable  to  malce  daily  estimates 
ter  June  15  because  of  extreme  shifting-channel  conditions. 


after 


HOOSIEB   CREEK  AT   CLAIM 


This  station  was  established  August  16,  1908,  on  claun  '*No.  11 
above."  The  gage  is  a  vertical  staflf  driven  into  the  right  bank  of  the 
stream  about  one-half  mile  below  a  hydraulic  plant  that  was  in  oper- 
ation most  of  the  time  during  the  period  covered  by  the  records. 
Considerable  fine  material  was  washed  past  the  gage  from  the  mine 
above,  but  it  did  not  appear  to  affect  the  records  appreciably. 

Three  different  rating  curves  were  used,  one  in  1908,  a  second  from 
May  13  to  16,  1909,  and  the  third  from  May  17  to  September  8,  1909. 

A  hydraulic  plant  was  in  operation  near  claim  ''No.  14  above"  for 
several  seasons,  but  it  is  understood  that  it  has  not  been  used  since 
1909.  Water  was  diverted  from  the  creek  about  2  mUes  above  and 
carried  in  22-inch  riveted  steel  pipe  to  the  mine,  where  a  200-foot 
head  was  used  to  operate  a  12-inch  elevator  having  a  16-foot  lift. 

These  records  show  closely  the  water  that  was  available  for  di- 
version at  the  intake,  as  the  creek  receives  no  tributaries  of  im- 
portance between  that  point  and  the  gage. 


DxKharge  measurements  ofHoosier  Creek  at  claim  **No.  11  above''  in 

1908-9. 

Date. 

* 

Di». 
charge. 

Date. 

he^t. 

Dis- 
charge. 

Date. 

he^t. 

Dis- 
charge. 

1906. 

Aug.  16 

Bejrt.  5 

9 

14 

Fut. 

0.35 

.65 

.57 

.43 

8ee.-ft. 

4.7 
21 
14.5 

7.2 

1909. 

May  14 

14 

17 

18 

Feet, 
0.85 
1.10 
2.4 
1.85 

See.'ft. 
88 
162 
729 
346 

1909— Contd. 

July  29 

Aug.    1 

Sept.   7 

Feet. 
1.02 
.95 
.75 

18.7 
6.8 
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228      SURFACE  WATEB  SUPPLY  OF  YUKON-TANANA  REGION,  ALASKA. 


Daiiy  gage  height^  in/eet^  and  dUeharge,  in  tecond-feei,  of  Hoosier  Creek  at  claim  "No, 

11  above"  J&rlSOS-B. 

[Bnlnasv  tt«A,  S.7  sqoart  miles.    Observer,  M.  E.  Koonoe.] 


Aocost.      1     Beptamber. 

DV. 

Angost. 

Septembtf. 

DV. 

Osce      Dis-   1  Oaee 
heJKtit  chtfce.  he^t 

Dis- 

he^t 

Db. 
charsek 

be^t 

Dis. 
charge 

1908. 
1 

a40 

8.0 
25 
42 

25 

25 

U 
21 
13 
1L6 

ia2 

9l5 
&5 

7.7 

ia2 
V 

1        190ft--OoQ. 
21 

4.7 
4.7 
4.7 
4.7 
4.7 

4.7 
4.7 
4.7 
4.7 
4.7 
4.7 

a35 

i7 

2 

1  22 

2 

.85 
.70 
.70 

.55 

1 23 ::;. 

4 

.  24 , 

s 

1  25 

6     

1 

I« 

7 

1 

:«5 

27 

ft      

.S5 

.  28 

S::::;::::;::;;:::::::: ::::::::: 

29 

10 

, 

.50 

.  30 

1 

31 

a35 

II 

MMn  db- 
cfaarge... 

IJ 

4.70 
a  183 

an 

4.7 
4.7 
A 

13 

1 

116 

14       

.45 
.45 

.45 
.43 
.50 

Sscoiid4eet   per 
squsrs  mile 

15 

as9 

16 

a35  1        4.7 
,35          4.7 
.35          4.7 

Run-off   (depth 
In   indies   oo 
dninageareft). 

Hexhnum  .....> 

17 

&41 

18  

a 

19 

'        4.7 

*  *:« 

Mfnttn^m     ,        1 

1        17 

ao 

:j^*    17 

.'.'"".  1     A 

Note.— Rattnf  curve  well  defined  below  25  seoond-feet. 


May. 

June. 

July. 

August 

Septcmbv. 

^•.v. 

he^t. 

Dis- 
charge. 

Gage 
height 

diarge. 

hSSt. 

charge. 

iSSt 

Dis- 
charge. 

he^t 

Dis- 
cfaaige. 

1909. 
1 

1.45 

136 
126 
115 
115 
90 

66 
60 
53 

78 
66 

53 
96 
80 
44 
35 

35 
23 
23 

18.7 
18.7 
18.7 
18.7 
14.8 

346 

315 

115 
53 
35 
29 
23 

a96 

.80 
.80 
.80 
.75 

.70 

.70 

L30 

LOO 

.75 

.85 
.80 
.75 

*  ".'to* 

.70 

'"'lii' 
''.io' 

L«0 
1.45 
L40 

1.00 
1.00 

"i'.wi 

1.00 
.90 

18.7 
9.0 
9.0 
9.0 
6.8 

5.3 
5.3 
53 

23 

6.8 

1L7 
9.0 
6.8 
5.3 
6.3 

6.3 
5.0 
4.7 
4.4 
4.1 

3.2 
2.2 

206 

136 

115 

23 
23 
23 
23 
23 
14.8 

a96 
LOO 
.90 
LIO 
1.50 

LIO 

""i'46* 
2.00 

"lso" 

'".95* 
.90 

*     *.'85' 

.75 

18.7 
23 
14.8 
35 
157 

35 
266 

SI 
729 

586 

443 
300 

157 

88 
18.7 

18.7 
18.7 
16.8 
14.8 
14.8 

13.8 
12.8 
1L7 

lao 

8.4 

6.8 
6.8 
6.8 
6.8 
6.8 
6,8 

'a  75" 
.75 

t 

1 

1,40 
1.40 

4 j 

5 

,.:....:...: i :. 

1.25 

7 ' 

$: ' 

1.20 
1.30 
1.25 

1.20 
1.35 

"i'is' 

1.10 

LIO 

1.00 

1.00 

.95 

.95 

.95 

.90 

1.85 

L80 

1.40 
1.90 
LIO 

"i.oo 

9 

10 ' 

11 

12 

13 

a75 

1.00 
2.00 

1.90 
2.40 
2.08 
1.60 
1.30 

1.20 
.90 

i.as 

1.85 
2.30 

1.40 
1.40 
1.40 
1.45 
1.70 
1.50 

665 
130 
540 

490 
729 
499 
205 

78 

53 

14.8 

33 
346 
656 

115 
U5 
115 
136 
258 
157 

1 

14 

1 

15 

16 

::::;:::i:::::::: 

17 

1 

18 

19 

)... 

20 - 

21 

22 

23 

.  J    

24 

25 

26 

27 

28 

29 

30 

31 

Mean  discharge. 

Second-r  e  e  t    per 

square  mile 

34.9 
9.09 

6.85 
729 
14.8 
D 



77 
8.00 

3.35 
346 
14.8 
C 

26 
1.01 

1.16 
206 
2.2 

B 

114 
4.44 

6.12 
729 
6.8 

C 

6.8 
a26 

Run-off   (depth   in 
inches  on  drainage 
area) 

0i09 

Maximum 

6.8 

MiniTniim,  ,    . . . , 

6.8 

Accuracv 

B 

Note.— Discharges  above  50  second-feet  are  only  approximate. 
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LITTLE   MIKOOK  OBBEK  AT  CLAIM  ^'NQ.   9  ABOVE." 

little  Minook  Creek  has  been  the  largest  gold  producer  in  the 
Rampart  district.  During  a  considerable  portion  of  each  season 
the  water  supply  is  insufficient  for  groundsluicing  and  washing  the 
gravel  that  is  shoveled  into  the  sluice  boxes.  Several  automatic 
splash  dams  have  been  used,  but  they  are  not  adapted  for  operation 
on  very  small  streams  during  times  of  low  run-oflf,  for  unless  con- 
structed with  more  than  ordinary  care  the  seepage  through  and 
around  them  will  be  as  great  as  the  inflow  and  the  reservoir  will  not 
fill  sufficiently  to  operate  the  gate. 

A  gage  was  installed  June  21,  1908,  near  the  lower  end  of  claun 
"No.  9  above''  and  just  above  the  backwater  from  an  automatic 
dam  on  claim  "No.  8  above."  The  channel  was  permanent  and  the 
conditions  for  measuring  were  fairly  good.  The  gage  datum  remained 
constant.  The  discharges  on  days  on  which  the  gage  was  not  read 
were  estimated  by  means  of  comparative  hydrographs  and  are  be- 
hoved to  be  fairly  accurate,  particularly  during  periods  of  low  water 
when  the  changes  in  stage  were  very  gradual.  The  rating  curve  is 
well  defined  for  all  stages. 


Diitharge  meamrementt 

r  of  LiUle  Minook  Creek  at  claim  "No, 

9  above"  in  1908-9. 

Date. 

hel^t 

Dto- 
charge. 

Date. 

hS^t 

Dia. 
charge. 

IMS. 
Aug.  10 

Feet 

LIT 
.98 
.01 

8ec-fu 
0.75 
.67 
6.8 
3.5 
1.3 

1900. 
May  17 

Feet, 
L79 
2.38 
1.38 
1.08 
1.00 
.83 

«-tS 

15 

n:::::::::::::::::::::: 

167 

Sept.  4 

22 

19.6 

July  28 

8.4 

15 

Aug.    1  ... 

2.2 

Sept.   6 '.'...  ',",. 

1.3 
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230      SURFACE  WATER  SUPPLY  OF  YUKON-TANANA  REGION,   ATASKA, 

Daily  gagt  heigKt,  in  fut^  and  diKharge^  in  Becfrnd-feti^  of  Little  Minook  Creek  at  daim 

*'No.  9  above"  for  J908-9. 

[PrmlDace  vm,  6.9  square  milcB.    Obserw.  Chaztos  Kelaon.] 
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Daily  gage  height y  in  fed,  and  discharge,  in  $eoond'/eet,  of  Little  Minook  Creek  at  claim 
''No.  9  obove^'for  i905-9— Continued. 


May. 

June. 

July. 

August 

September. 

Day. 

Oaffe 
he^ 

Dis. 
charge. 

Oaee 
hei^^t 

Dis. 
charge. 

he^t 

Dis. 
charge. 

Oace 
heiSit. 

Dis. 
charge. 

Oace 
he^t 

Dis- 
charge. 

1909. 
1 

1.60 

33 
28 
25 
23 
21 

19 

17 

15.7 

17 

20 

22 
26 
28 
10 
2.6 

2.6 

2.6 

8 

3 

3 

3 

3.3 

3 
10 
28 

60 
28 
20 
10 
2.6 

'  '6.92" 

'i.*46' 

.76 

*i.66" 

1.60 

"'i'66* 

1.21 

2 
2 
2 
2 

1.6 

2 
10 
28 
20 
10 

.62 

2.6 
32 
20 

10 
2.6 
8.3 
6 
6 
4 

1.00 

"i.oo' 
1.46 

""i'62* 
1.79 

1.66 

*'.'92' 
.83 

'".*79' 
'     *.*76* 

2.6 
8 
3 

2.6 
28 

33 

38 
43 

47 
70 

52 
47 
42 
37 
32 

20 
10 

6 

1.6 

1 

.86 

.8 

.8 

.7 

.70 

.7 

.7 

.7 

.62 

.6 

.6 

0.76 

*'.*75' 

.83 

'.'92' 
**".'76' 

0.62 

2 

.6 

3 

.6 

4 

.62 

5 

.7 

6 

.86 

7 

.9 

8 

1.33 

.9 

0 

1 

10 

1 

11 

1 

12 

1 

13 

1.46 

1 

14 

1 

15 

1.00 

"i.66* 

"i.M* 
""i.'46' 
'*'i.'46' 

*  *i.66* 

1.6 

W 

1.79 
2.38 

70 
167 
100 
70 
60 

30 
23 
26 
40 
60 

76 
60 
40 
37 
37 
37 

1 

17 

1 

18 

.62 

19 

20 

21 

22 

1.42 

23 

24 

26 

26 

1.83 

27 

28 

29 

1.64 

SO 

81 

1.54 

Meandfecharge. 

67.0 
9.66 

6.76 
167 
23 
A 

16.9 
2.09 

3.00 
60 
2.6 
A 

6.76 
0.976 

1.13 
32 
0.62 
A 

17.0 
2.88 

3.32 
70 
0.6 
A 

.890 

Second-feet    per 
square  mfle 

0.161 

Run-off  (depth  in 
iDChes  on  drainage 
area) 

0.10 

1.6 

Minimum 

0.6 

Aocoracy 

A 
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232      SURFACE  WATEB  SXTPPLY  OF  YUKON-TANANA  BEGION,  ALASKA, 
HUNTER  CREEK  AT  CLAIM  "NO.  17  ABOVE." 

This  station  was  established  at  claim  ''No.  17  above"  on  August 
11, 1908,  in  order  to  determine  the  amomit  of  water  available  at  that 
point  for  diversion  for  hydraulicking  below.  On  May  17,  1909,  a 
gage  was  installed  at  claim  ''No.  19  above"  to  take  the  place  of  the 
1908  gage.  Daily  records  were  kept  throughout  the  season,  but  no 
estimates  of  daily  flow  for  1909  can  be  made,  as  hydraulicking  was 
conmienced  just  above  soon  after  the  installation  of  the  gage  and 
the  tailings  from  the  mine  blocked  and  shifted  the  channel  to  such 
an  extent  for  unknown  periods  that  no  relation  between  gage  height 
and  discharge  can  be  deduced. 

Two  hydraulic  plants  have  been  in  operation  on  the  creek  for  several 
years.  The  water  for  the  plant  on  claim  "No.  19  above,"  left  limit 
bench,  is  carried  in  3,300  feet  of  flume  and  3,000  feet  of  ditch,  when  a 
90-foot  head  is  available  at  the  monitors.  The  lower  plant,  located 
near  Discovery  claim,  receives  its  water  supply  through  5,200  feet  of 
riveted  steel  pipe  ranging  in  diameter  from  20  to  14  inches,  2,300  feet 
of  flume,  and  200  feet  of  ditch.  A  working  head  of  105  feet  is  avail- 
able at  the  mine. 

Discharge  mrastarmenis  of  HunUr  Creek  at  claim  **-Vo.  17  above"  in  1908. 


I>ate. 


Aug.  11. 
S«pt.  6. 


Aef. 
0.50 
.90 


Di9- 
chaise. 


Sec-fL 
4.5 

17. » 


DiUa. 


Sept  10. 
16. 


FttL 
0.79 
.«5 


Dis- 
eharsi. 


Stc-fL 
117 
&4 


Daily  gage  height  y  in  feet  ^  and  discharaey  in  second-feet,  of  Hunter  Creek  at  claim  "No.  11 

ci>oPe"  for  1908. 

(DrmlMice  area,  33. 4  square  miles.    Obsarrer,  S.  M.  \llMeler.] 


August. 

S^>temb«. 

Day. 

August. 

September. 

Day. 

he^t 

Di,. 
charge. 

h^SPt 

Dis- 
charge. 

^u 

Dis- 
charge. 

^SL 

chttge. 

1 

0.60 
.75 
1.05 
1.10 
1.00 

.90 

.85 
.85 

6l6 
11.4 
25 
28 
23 

17.9 

15.6 

15.6 

14 

13 

11 
9.6 

t 

1  21 

0.55 
.50 
.45 
.50 
.50 

.50 
.50 
.50 
.50 
.50 
.55 

5.5 
4.5 
3.7 
4.5 
4.5 

4.5 

2 

22 

3  

23 

4 

'  24 

5 

25 

6 

- 

26 

7 

27 

4.5 
4.5 
4.5 
4.5 
5.5 

8 

28 

9 

29 

10      

30 

0.50 
.55 
.50 
.50 
.50 

.50 

4.5 
5.5 
4.5 
4.5 
4.5 

'"'.to' 

31 

11 

!           Mean  dis. 
charge... 

u'/.y.v.'.'.'.'.'.'.v.'. 

4.60 
a  138 

an 

5.5 
3.7 
B 

13 

US 

14 

:::::::: 

SeooDd-itet  ^per 
SQuare  mile. . . 

15 

a4;3 

16 

Run-off   (depth 
in   inches   on 
dratnafrearea). 

If ATimiiTn 

17 

.50          4.5 
.50          4.5 
.50  !        4.5 
.50  1        4.5 



a  14 

18 

38 

19 

1 Iffaiiinani 

16 

20 

1  ..               Acciiracv 

B 

Digitized  by 


Google 


XANANA  RIVBR  DRAINAGE  BASIN. 


233 


MISCELLANEOUS  MEASUBEMENTS. 


The  following  miscellaneous  discharge  measurements  were  made 
in  Minook  Creek  drainage  basin  in  1908  and  1909. 

MuceUaneatu  meamremerUi  in  Minook  Cruh  drainage  haain  in  1908  and  2909. 


Date. 

Stream. 

Tributary  to— 

Locality. 

Dis- 
charge. 

Drain- 
age 
area. 

Di!|. 
charge 

per 
square 
mOe. 

Aug.    8,1906 
Sept.   0,1900 

If  fnnok  Creek 

do 

do 

Granite  Creek 

do 

Chapman  Creek 

Slate  Credc 

Yukon  River.. 

do 

do 

Mitto<dc  Creek. 

do 

do 

do 

4|  miles  above  Chap- 
man Creek. 
Below  Granite  Creek... 
Below  Chapman  Creek. 
Mouth 

15.2 
7.1 
5.7 
5.0 
2.0 
2.2 
1.7 
2.0 
4.8 

11.1 
1.2 
.32 

1,000 

320 

28 

21 

5.8 

2.3 

Sq.mi. 
0.2 

47.3 
58.3 
20.9 
20.9 
14.8 
7.9 
10.0 
10.0 
21.2 
21.2 

See.^t. 
0.32 

.82 
.12 
.21 

Sept.    9,1909 

Aug.    8,1906 

Do 

do 

.22 

do 

do 

.20 
.28 

Do 

Ruby  Creek. 

do 

..  do 

.10 

Sept.   9,1900 

Aug.  10,1006 

Sept.   9,1006 

Do 

do 

Hoosier  Creek 

do 

do 

LiUlelCinook  Junior 
Creek. 

Hunter  Creek 

do 

do 

do 

do 

do 

do 

do 

.25 

Above  pipe  intake 

do ,. 

Below  pipe  intake 

Mouth 

.23 
.52 

Sept.   5,1906 
May  10,1909 

1.3 

84.4 
84.4 
84.4 

34.4 
84.4 
33.4 

.26 

Claim  "No.  10  above". 
do 

29.07 

May  19,1909 
Jnly  30,1909 
Aug.    2,1900 
Sept.  10,1000 
Aug.  10,1008 

do 

do 

9.48 

.  do 

do 

..  .  do 

.81 

do 

do 

do 

.01 

do 

do 

....do 

..do 

.17 

do 

Claim  "No.  14  above". 

.000 

SQUAW  CBBBK. 

Squaw  Creek  enters  Yukon  River  from  the  north  just  above 
Rampart,  directly  opposite  Minook  Creek.  The  creek  was  not  seen 
above  the  mouth,  but  the  upper  valley  is  said  to  have  a  valuable 
growth  of  timber.  Considerable  winter  prospecting  has  been  done, 
but  no  values  are  reported.  A  measurement  made  September  11, 
1908,  at  the  mouth,  gave  a  discharge  of  27.7  second-feet. 

RUSSIAN  OBBEK. 

Russian  Creek  enters  Yukon  River  from  the  south  about  4  miles 
below  Rampart.  It  has  an  asymmetric  valley  with  steep  slopes 
and  a  rather  broad  bottom  land,  thickly  covered  with  small  trees. 
It  is  about  8  miles  long  and  flows  generally  north. 

A  measurement  was  made  about  3  miles  above  the  mouth  on  Sep- 
tember 19,  1908,  as  follows  : 

Discharge,  1.9  second-feet;  drainage  area,  9.9  square  miles;  discharge,  0.192  second- 
foot  per  square  mile. 

TANANA  BIVEB  DBAXNAQB  BASIN. 

DESOBIPTION. 

Tanana  River  is  formed  by  the  junction  of  Nabesna  and  Chisana 
rivers,  which  rise  in  large  glaciers  on  the  northern  slope  of  the  Wrangell 
Moimtains.     It  flows  northwestward  with  a  valley  length  of  over  400 
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234      SUBFACE  WATEB  SUPPLY  OP  YUKON-TANANA  BEGION,  ALASKA. 

miles  and  enters  the  Yukon  at  longitude  152^,  latitude  65^  10', 
draining  an  area  of  about  43,000  square  miles.  The  basin  is  bounded 
on  the  south  by  the  Alaska  Range,  from  whose  high  snow-capped 
mountains  it  receives  its  largest  tributaries  and  greatest  run-off. 
Brooks^  states  that  ''the  Xanana  Valley  falls  into  three  physio- 
graphic provinces,  which  can  be  conveniently  used  for  purposes  of 
description.  The  broad  lowland  near  the  head  is  called  the  'upper 
Tanana,'  the  constricted  part  of  the  valley  between  Tetling  and  Delta 
rivers  is  termed  the  'middle  Tanana/  while  the  broad  portion  between 
the  Delta  and  the  mouth  will  be  designated  the  '  lower  Tanana'.^' 
Stream-flow  data  from  this  basin  are  confined  to  those  entering 
within  the  "Lower  Tanana"  province  from  the  north.  There  the 
river  keeps  the  north  side  of  the  valley  and  flows  in  several  channels 
through  much  of  its  course. 

The  Delta,  Nenana,  and  Eantishna  are  the  largest  tributaries  of  the 
Tanana  from  the  south.  From  the  north  Groodpaster,  Salcha,  Chena, 
and  Tolovana  rivers  are  the  main  branches. 

TANANA  RrVEB  AT  MoCARTYS. 

At  McCartys,  just  above  Delta  River,  which  is  95  miles  above  Fair- 
banks by  the  Government  road,  the  Tanana  flows  in  three  channeb 
except  at  extreme  low  water,  when  the  middle  one  is  dry.  During 
the  summer  of  1909  the  Alaskan  Road  Commission  installed  ferries 
on  the  right  and  left  channels  and  bridged  the  center  one. 

An  attempt  was  made  to  obtain  daily  gage  heights  of  the  river  at 
this  point  and  a  gage  was  installed  on  tiie  left  or  main  channel  above 
the  ferry  on  July  9,  1909,  but  no  records  were  received.  TWo  meas- 
urements of  discharge  were  made  during  the  summer,  the  results  of 
which  are  shown  in  the  following  table: 

Disdiorge  measuremenU  of  Tanana  River  at  McCartys  in  1909. 


MainchaimeL 

Tbree  channels. 

Oace 
hei^it. 

Dis- 
charge. 

Drainage 
area. 

Dto- 
cfaaiga 

Date. 

Width    A"«of 
^*^"*-,  section. 

MMn 

velocity. 

Width. 

Area  of 
section. 

Mean 
velooity. 

square 
mila. 

July    9 
Aog.  28 

FetL 

610 
580 

3,980 

Ftpr.aee. 
5.04 
4.78 

Ft€L 

916 
766 

6,170 

Fupr.me, 
4.33 
4.13 

F$eL 
4.95 
3.95 

37,600 
31,300 

13,900 
13,900 

i.a 

TANANA   RrVBB  BELOW   CHENA. 


In  order  to  obtain  information  r^arding  the  winter  run-off  of  the 
Tanana  a  discharge  measurement  was  made  3^  miles  below  the  town 

t  Brooks,  A.  H.,  The  geography  and  geology  oT  Alaska:  V.  8.  Qeol.  Sanr^y  Prof.  Pi^wr  45,  p.  83, 190&. 
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of  Chena,  where  the  water  was  confined  to  one  channel.  Twenty-one 
holes  were  cut  through  ice  from  1.9  to  4.2  feet  thick.  Large  quan- 
tities of  slush  ice  beneath  the  main  ice  sheet  seriously  interfered  with 
the  determination  of  the  velocity  at  several  of  the  secti6ns,  but  the 
discharge  is  believed  to  be  fairly  accurate.  The  results  of  the  meas- 
urements were  as  follows: 

Diachaige,  4,450  second-feet;  drainage  area,  24,000  square  miles;  discharge  per 
square  mile,  0.185  second-foot;  width,  417  feet;  area  of  section,  2,440  square  feet; 
mean  velocity,  1.82  feet  per  second. 

BANNEB  CBEEK  AT  MOUTH. 

This  station,  which  is  located  at  the  highway  bridge  in  the  town  of 
Richardson,  was  established  July  6,  1909.  The  channel  was  com- 
posed of  sand  and  small  gravel  and  was  liable  to  large  changes  diuing 
high  water.  The  discharges  for  1909  are  based  on  one  rating  curve, 
and  those  for  1910  on  two  curves — the  first  applicable  from  June 
20  to  July  30,  the  second  from  July  31  to  September  30.  No  definite 
relation  exists  between  the  1909  and  the  1910  gage  heights. 

Banner  Creek  enters  the  Tanana  from  the  north  about  70  miles 
above  Fairbanks.  Buckeye  Creek  is  its  main  tributary.  Consid- 
erable placer  mining  has  been  done  in  this  basin. 

Discharge  measurements  of  Banner  Cruk  at  motUh  in  1909-10. 


Date. 

he^t. 

Dis- 
charge. 

Date. 

Oase 
height 

Dis- 
charge. 

Joly     6.. 

1009. 

Feet. 
1.33 
1.22 
1.12 
1.25 
1.21 

8ee.-ft.    i 
11.5  ; 
9.2 
5.8 
9.9 
7.6 

June  20.. 

Aug.  17.. 

18.. 

1910. 

Feet. 
0.94 

.78 
.87 

8ee.'fL 
4.2 

^  7.::: :::.:;.:.... 

4.9 

10 

8.0 

Amr,  27 ... , 

29 
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236      SURFACE  WATER  SUPPLY  OP  YUKON-TANANA  REGION,   ATASKA. 

Daily  gage  height^  in  feet,  and  dueharget  in  second-feet,  of  Banner  Creek  at  mouth  for 

1909-10. 

(Draiiiace  area,  21^  square  mflea.    Obsarrar,  J.  W.  McCloakay.] 


Note.— Gage  taken  out  by  high  water  July  31, 1909;  replaced  at  same  location  Aug.  27. 
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Daily  gage  height,  in  feet,  and  discharge,  in  Becond-feet,  of  Banner  Creek  at  mouth  for 

i909-i0— Continued . 


June. 

July. 

August. 

September. 

Day. 

Gage 
height. 

Dis- 
charge. 

Oage 
height 

Dis- 
charge. 

Gage 
height. 

DIs- 
charge. 

Ga£6 
height 

Dis- 
charge. 

1910. 
1 

1.00 
.93 
.90 
.90 

1.05 

1.05 
1.05 
1.00 
.95 
.95 

.90 
.90 
.90 

.87 
.87 

.84 
.87 
.87 
.87 
.87 

.87 
.90 
1.16 
1.15 
.95 

.90 
.90 
.87 
.90 
1.50 
1.40 

6.1 
4.0 
3.1 
3.1 

7.8 

7.8 
7.8 
6.1 
4.6 
4.6 

3.1 
3.1 
3.1 
2.5 
2.5 

2.0 
2.5 
2.5 
2.5 
2.5 

2.5 
3.1 
11.1 
11.1 
4.6 

3.1 
3.1 
2.5 
3.1 

23 

26 

1.20 
1.05 
1.00 
.90 
.85 

.80 
.80 
.78 

.78 
.78 

.78 
.75 
.75 
.70 
.70 

.80 
.78 
.80 
.92 
1.02 

.95 
.92 
.90 
.90 

.88 

.88 
.87 
.87 
.85 
.85 
.85 

19.3 
14.0 
12.2 
8.8 
7.2 

5.6 
5.6 
5.0 
5.0 
5.0 

5.0 
4.2 
4.2 
2.7 

2.7 

5.6 
5.0 
5.6 
9.6 
12.9 

ia5 

9.6 

8.8 
8.8 
8.2 

8.2 
7.8 
7.8 
7.2 
7.2 
7.2 

0.85 
.87 
.90 
.95 
.97 

.95 
.95 
.93 
.90 

.87 

.87 
.90 
1.00 
.97 
.97 

1.15 
1.10 

.90 
1.00 

.95 

.90 
.95 
1.00 
1.05 
1.10 

1.08 
1.06 
1.10 
1.05 
1.00 

7.2 

2 

7.8 

3 

8.8 

4 

10.5 

6 

11.2 

6 

10.5 

7 

10.5 

8 

9.8 

9 

8.8 

0 

7.8 

I 

7.8* 

2 

8.8 

3 

12.2 

4 

11.2 

.5 

11.2 

6 

17.5 

,7 

15.7 

8 

8.8 

,9 

12.2 

50 

0.95 

.93 
.93 
.93 
.93 
.93 

1.22 
1.05 
1.05 
1.06 
1.05 

4.6 

4.0 
4.0 
4.0 
4.0 
4.0 

13.5 

7.8 
7.8 
7.8 
7.8 

10.5 

Jl 

8.8 

52 

10.5 

3 

12.2 

►4 

14.0 

55 

15.7 

•6 

15.0 

*7 

14.0 

58 

15.7 

!9 

14.0 

10 

12.2 

11 

Mean  discharge 

6.30 
0.293 

0.12 
13.5 
4.0 
D 

5.63 
0.262 

0.30 
26 
2.0 
D 

7.63 
0.355 

0.41 
19.3 
2.7 
C 



11.4 

>econd-feet  per  square  mile 

0.530 

iun-off  (depth  in  inches  on  drainage 
area) 

a59 

if  Aximnni  _ , 

17.5 

yfifiimilin.    ,.. ,    

7.2 

Iccuracy 

C 

MISCELLANEOUS   MEASUREMENTS. 

The  following  miscellaneous  discharge  measurements  were  made  on 
ninor  tributaries  of  Tanana  River: 

Miscellaneous  measurements  of  minor  tributaries  of  Tanana  River,  1909-10. 
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238      SURFACE  WATER  SUPPLY  OF  YUKON-TANANA  REGION,  ALASKA. 

BAT/mA   BIVBB  DBAINAOB  BASIN. 

DESCRIPTION. 

Saloha  River  rises  opposite  the  head  of  South  Fork  of  Birch  Cre^ 
about  25  miles  from  Uie  Yukon,  and  flows  southwest  with  a  valley 
length  of  about  125  miles  and  enters  the  Xanana  about  40  miles 
above  Fairbanks.  The  average  fall  of  the  river  from  North  Fork  to 
the  mouth  is  10  feet  per  mile,  and  from  a  point  about  2  miles  below 
the  summit  of  the  divide  at  the  headwaters  it  averages  19  feet  to  the 
mile. 

Redmond  Creek  enters  the  Salcha  from  the  south  15  miles  above 
the  mouth.  Junction  and  Mosquito  creeks,  which  join  to  form  Red- 
mond Creek,  drain  an  area  6  to  8  miles  north  of  the  Tanana  and 
parallel  to  it. 

SALCHA  RIVER  AT  MOUTH. 

This  station  was  established  July  4, 1 909.  Daily  gage  heights  were 
recorded  from  July  4  to  September  30,  1909,  and  from  May  12  to 
August  19,  1910.  The  gage  was  a  vertical  staflf  driven  into  the  right 
bank  of  the  river  opposite  W.  F.  Munson's  road  house.  The  gage 
was  set  at  a  different  elevation  at  the  beginning  of  each  season,  but 
during  each  season  its  position  remained  constant.  Measurements 
were  made  from  an  Alaskan  Road  Commission  ferry  located  about 
300  feet  above  the  gage.  The  channel  showed  evidence  of  slight 
changes  during  high  water,  but  the  relation  between  gage  height  and 
discharge  is  believed  to  have  remained  fairly  constant  and  the  records 
should  show  closely  the  actual  dischai^e. 

DMuxrge  measurtmenU  o/Saicha  Rirrr  at  mouth  in  1909-11. 


Date. 

A 

July    4 . . 

1900. 

FetL 
2.20 

^  12:;:::::::::::::::::::; 

3.50 

13 

8.20 

Aug.  25 

2.81 

Apr.  17.. 

wia 

Mfty   1?.... 

3.59 

13 

4.42 

Dis- 
charge. 


Date. 


1,730 
3,540 
3,080 
2,490  i 


•  64.5 

» 4,380 

5,630 


19ia-Contlnaed. 
June  18 

22 

Aug.  16 


June  25. 
26. 
27. 


191L 


a  Measurement  made  throu^  toe  covering.    Dfaeharge  probably  about  the  mhilmnm  for  tbe  winter. 
b  River  rapidly  rising. 
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Daily  gage  heigfU,  in  feet^  and  dtMcharge^  in  Becond-feel,  of  Saldia  River  at  mouth  for 

1909-10. 


rDrainage  arm,  2,170  square  miles.    Observer,  W.  F.  Munson.] 


Day. 


Jtdy. 


Dfe. 
charge. 


August 


Oaoe 
hei^t 


Dis- 
charge. 


September. 


Oaoe 
hei^t 


Dis- 
charge. 


1. 
2. 
3. 
4. 
6. 

«. 

7. 
8. 
9. 
10. 

11. 
12. 
13.. 
14. 
15. 

16. 

17.. 
18.. 
1«.. 
20.. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
2». 
30. 
31. 


1900. 


Mean  discharge 

Seocod-feot  per  square  miie 

Run-off  (depth  in  inches  on  drainage  area). 

Maximum 

Minimum 

Accuracy 


2.20 
2.18 

2.10 
2.10 
2.36 
3.06 
3.06 

3.06 
3.40 
3.30 
4.10 
6.20 

6.70 
6.06 
3.76 
4.16 
4.00 

3.86 
3.06 
2.96 
2.95 
3.30 

3.10 
2.80 
2.76 
4.16 
4.96 
6.35 


1,730 
1,710 

1,630 
1,630 
1,800 
2,840 
2)840 

2,840 
3,380 
3,220 
4,640 
7,300 

9,130 
6,860 
3,960 
4,740 
4,440 

4,160 
2,840 
2,690 
2,690 
3,220 

2,910 
2,480 
2,410 
4,740 
6,680 
7,800 


6.25 
4.60 
4.86 
4.56 
4.40 

3.80 
8.90 
4.06 
4.50 
4.70 

4.26 
4.00 
3.85 
3.60 
3.20 

3.00 
2.76 
2.70 
2.70 
2.80 

3.10 
a20 
3.20 
3.10 
2.95 

2.80 
2.70 
2.60 
2.45 
2.25 
2.22 


7,460 

2.20 

6,700 

2.10 

6,300 

2L00 

6,690 

2.10 

5,260 

2.10 

4,060 

2.10 

4,250 

2.10 

4,540 

2L10 

6,480 

2.00 

6,940 

2.00 

4,940 

2.00 

4  440 

1.96 

4,160 

1.95 

3  540 

1.95 

3,060 

1.96 

2,760 

1.96 

2,410 

1.80 

2,340 

1.80 

2,340 

1.80 

2,480 

1.80 

2,910 

1.80 

3,060 

1.80 

3,060 

1.80 

2,910 

1.80 

2,690 

1.80 

2,480 
2,340 
2,200 
2,010 
1,780 
1,750 


3,830 

1.76 

1.83 

9,130 

1,630 

B 


1.70 

1.96 

7,460 

1,750 

B 


1.80 
1.80 
1.80 
1.80 
1.80 


1,730 
1,630 
1,630 
1,630 
1,630 

1,630 
1,630 
1,630 
1,630 
1,630 

1,630 
1,480 
1,480 
1,480 
1,480 

1,480 
1,350 
1,350 
1,350 
1,350 

1,350 
1,350 
1,350 
1,360 
1,350 

1,360 
1,350 
1,350 
1,350 
1,350 


1,460 
0.673 
0.76 
1,730 
1,350 
B 
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Daily  gage  height  y  in  feetj  and  discharge  ^  in  uoond-fuij  of  Sakha  River  at  mouik  for 

1909-10— Condnned . 


May. 

June. 

July. 

August 

iHy. 

Oaffe 
heJStt 

charge. 

Gage 
he^t 

Db. 
charge. 

he^t 

Db- 
charge. 

h^t 

Dii- 

1010. 

1 

3.73 
3.55 
3.20 
3.05 
2.73 

180 
3.58 
3.18 
3.00 
4.50 

&30 
5.55 
5.00 
4.10 
3.30 

X80 
3.15 
2.95 
175 

*i*66' 

2.90 

2.90 
3.50 
3.10 
3.00 
2.85 

4,390 
4,060 
3,360 
3,000 
2,530 

3,660 
3^300 
1740 
3,000 
6,010 

7,480 
8,330 
7,060 
6,170 
3,360 

3,660 
3  370 
3,930 
3  580 
3;  480 

3,380 
3,370 
3,550 
3^830 
3,830 

3,830 
3  950 
3,180 
3,000 
2,740 

3.60 
3.20 
X85 
2.40 
X30 

2.55 
X40 
3.06 
L80 
L65 

L60 
1.60 
LOO 
2.40 
X35 

3.30 
1.90 
X60 
L60 
L80 

L70 
L60 
L60 
X90 
4.55 

185 
2.65 
X45 
2.00 
2.00 
170 

4,150 
3,360 
2,740 
2,040 
r,780 

2,200 
2,040 
L580 
1,310 
1,160 

1,120 
1,120 
1  420 
2,040 
i;970 

1,760 
1,430 
1,120 
1,120 
1,310 

1,210 
1,130 
1,120 
i830 
6,130 

3,740 
3,410 
2,110 
1,520 
1,520 
2,490 

3.06 
2.80 
2.50 
XIO 
XOO 

L80 
1.80 
L80 
L75 
LOO 

LOO 
1.60 
L60 
L45 
1.35 

1.35 

3,000 
2,600 
2.180 
1,M0 
1,S» 

1,810 
l!310 
1,310 
1,2B0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1,U0 
1.1» 

11 

12 

3.69 
4.39 
4.65 
4.58 

4.80 
4.02 
4.50 
3.85 
3.70 

3.88 
3.40 
3.10 
3.48 
4.35 

4.28 
3.55 
3.40 
3.40 
3.50 
3.90 

4,130 
5,780 
6,330 
6,180 

6,640 
5000 
6,010 
4660 
4,350 

4,710 
3,750 
3  180 
3,910 
6,480 

5,550 
4,060 
3,750 
3,750 
3,180 
4,750 

1,1» 

1,1» 

1,000 

090 

13 

14 

15 

1(J 

990 

17 

2,4» 
4.090 

18 

19 

5,890 

20 

21 

22 

23 

24 

25 

26 

27 

28 

i 

29 

1 

30 

31 

Mean  discharge 

3,040 
140 

L04 
6,640 
3,180 

8,560 
i.64 

1.83 
8,220 
1  740 

A 

2.000 
a920 

LOO 
6,120 
1,120 

A 

1,K0 

Second-feet  per  square  mile 

am 

Run-off  (depth  in  inches  on  drainage 
area) 

an 

Maximum 

5,500 

Minimum 

090 

Accuracy 

A 

JUNCTION   GREEK  ABOVE  MOOSE   LAKE   OUTLET. 


This  station  was  established  on  Junction  Creek,  July  7,  1909,  near 
A.  F.  Stowe's  cabin,  just  above  Moose  Lake  outlet  and  about  a  mile 
above  Redmond  Creek.  The  channel  was  subject  to  slight  changes, 
which  would  affect  the  low-water  rating  but  would  probably  not 
appreciably  affect  the  upper  part  of  the  rating  curve. 

Discharge  measurements  of  Junction  Creek  above  Moose  Tjdke  outlet  in  1909  and  1910. 


Date. 


1909. 

July     7 

11 

Aug.  26 


he^L 

Dis- 
charge. 

Feet. 
1.36 
1.80 
1.60 

8ec-fL 
5.0 
10.2   . 
7.2 

Date. 


June  20. 
Aug.  18. 


1910. 


Oa« 
hefht 


FM. 
1.40 
LS2 


Dis- 
charge^ 


Stc-ft 
4.8 
5.4 
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Daily  gage  height^  in  feet,  and  dikharge,  in  ucond-feet,  of  Junction  Creek  above  Moose 
Lake  ouOetfor  1909, 1910,  and  191t. 

[Drainai^  mna,  23.6  square  miks.    Obaervw,  A.  F.  Stowe.) 


July. 

Aosost. 

Day. 

July. 

Aogost. 

Day. 

1 

o 

1 

1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

Q 

1909. 
1 

X46 
3.50 
5.10 
3.40 
170 

2.10 
1.90 
1.95 
2.26 
2.65 

2.30 
2.45 
2.00 
1.80 
1.75 

1.76 
1.70 
1.60 
1.60 
3.60 

23 
46 
94 
43 
28 

16 
12 
13 
19 
27 

20 
23 
14 
10 
9.4 

9.4 
8.6 
7.2 
6.2 
40 

1.46 
1.40 
1.40 
1.40 
1.50 

i.so' 

1.60 
1.55 

1.60 
1.55 
1.50 
1.70 
1.90 

1.90 
1.86 
1.65 

5.8 
5.3 
5.3 
5.3 
6.2 

7.6 
8.8 
10 
7.2 
6.7 

7.2 
6.7 
6.2 
8.6 
12 

12 

11 
7.9 
8.7 
9.5 

190^-CoD. 
21 

1.25 
1.20 
1.26 
1.60 
1.66 

1.30 
1.28 
1.55 
2.75 
3.10 
2.95 

4.3 
4.0 
4.3 
7.2 
6.7 

4.6 
4.5 
6.7 

29 

36 

33 

2.90 
2.66 
2.10 
1.90 
1.66 

1.60 
1.55 
1.50 
1.50 
1.45 
1.45 

32 
26 
16 
12 
79 

7.2 
6.7 
6.2 
6.2 

6.8 
5.8 

1.80 
1.80 
1.80 

10 

2 

22 

10 

3 

23 

10 

4 

24 

5 

25 

6 

26 

7 

1.36 
1.55 
1.42 
1.68 

1.80 
1.70 
2.40 
2.25 
2.66 

1.90 
1.55 
1.40 
1.38 
1.30 

5.0 
6.7 
5.5 
8.3 

10 
8.6 
22 
19 
27 

12 
6.7 
5.3 
5.2 
4.6 

27 

8 

28 

9 

29 

10 

M 

31 

11 

Meandh- 
charge.. 

12 

11.4 
0.483 

a46 
36 
4.0 
B 

19.6 
a  831 

0.96 
94 

5.8 
C 

13 

8.17 

14 

Second-feet 
persquare 
mile 

15 

a346 

16 

Run-off 

drainage 
area) 

17 

18 

19 

x> 

a28 

12 

Minimum. . 
Accuracy... 

5.3 
B 

42913**  —W8P  342—15 
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Daily  gage  height,  in  feety  and  discharge^  in  second-feet,  of  Jundion  Creek  above  Mom 
Lake  ouUeifor  1909,  1910,  and  19/5.— Continued. 


July. 

August. 

Septembv. 

Day. 

Gage 
heiiht. 

Dis- 
charge. 

he^t 

Dfe. 
charge. 

h^t. 

Db. 
charge. 

h^t 

Dis. 

1910. 
1 

1.40 
1.30 
1.25 
1.25 
1.45 

1.50 
1.45 
1.30 
1.30 
.    1  25 

1.15 
1.40 
1.30 
1.26 
1.16 

1.15 
1.15 
1.15 
1.15 
L25 

LOO 
L20 
L80 
1.80 
2.10 

L90 
L70 
1.50 
1.30 
1.16 
2.60 

6.3 
4.6 
4.3 
4.3 

5.8 

6.2 
5.8 
4.6 
4.6 
4.3 

3.8 
5.3 
4.6 
4.3 
3.8 

3.8 
3.8 
3.8 
3.8 
4.8 

3 

4 
10 
10 
16 

12 

8.6 
6.2 
4.6 
3.8 
26 

2.60 
2.20 
2.00 
1.70 
L4& 

L30 
1.25 
1.25 
L25 
1.20 

L20 
1.15 
L15 
1.20 
1.25 

L2S 
1.30 
L35 

1.6C 
l.hC 

1.90 
1.66 
1.50 
1.46 
1.45 

1.40 
L40 
1.35 
L30 
1.25 
1.25 

24 
18 
14 

8.6 
5.8 

4.6 
4.3 
4.3 
4.3 
4.0 

4.0 
3.8 
3.8 
4.0 
4.3 

4.3 
4.6 
6.0 
7.2 
10 

12 
7.9 
6.2 
5.8 
5.8 

5.3 
6.3 
5.0 
4.6 
4.3 
4.3 

1.30 
L55 
1.50 
L50 
2.35 

2.25 
2.00 
1.80 
L70 
1.70 

1.66 
1.60 
1.60 
L75 
1.90 

^20 
2.60 
2,40 
2.00 
1.8S 

L85 

4.9 

2 

(L7 

3 

6.2 

4 

6.2 

6 

21 

6 

» 

7 

14 

8 

1.70 
1.60 
8.50 

6.60 
3.90 
2.fl0 
2.10 
1.85 

1.75 
1.65 
1.50 
1.45 
1.40 

L35 
1.30 
1.30 
1.25 
L20 

1.30 
1.40 
1.40 
1.35 
1.40 

8.6 
7.2 
199 

139 
58 

30 
16 
11 

9.4 
7.9 
6.2 
5.8 
5.3 

5 

4.6 
4.6 
4.3 

4 

4.6 

6.3 

6.3 

5 

5.3 

10 

9 

&e 

10 

8.6 

11 

7  9 

12 

7.  J 

13 

7.2 

14 

14 

15 

12 

16 

18 

17 

96 

W 

22 

19 

14 

20 

u 

21 

u 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Monn  dhchargf^ 

24.0 
1.02 

a87 
199 
4.0 

D 

6.30 
0.267 

a  31 
26 
3.0 
B 

6.75 
a286 

ass 

-24 
3.8 
B 

U-9 

Second-feet  per  square  mile 

ajM 

Run^  (depth  tn^inctaes  on  draina^ 
area) 

a9 

ICaximum 

22 

Minhn>ini , . , , 

4.6 

Accuracy 

B 

== 

Digitized  by 


Google 


CHEKA  RIVEE  DRAINAGE  BA8IK. 


243 


My  gage  height,  in  feet,  and  discharge^  in  Beeond-feet,  of  Junction  Creek  above  Mooee 
Lake  oulletfor  1909,  1910,  and  i9/«.— ContiDued. 


Jane. 

JlUy. 

Aognst. 

September. 

Daj. 

beiS^t. 

Di»- 
ciiarge. 

hSSSt 

Dis- 
Charge. 

tAi^t. 

Die- 
Charge. 

iMiSt. 

Dia. 
diarge. 

1912. 

4.3 
5.1 
4.3 
3.7 
3.1 

2.9 
2.3 
1.9 
1.6 
1.4 

1.35 

8.2 

8.8 

2.6 

5.4 

9.5 
4-7 
8.4 
6.1 
3.9 

3.2 
2.9 
6.1 
10+ 
10+ 

7.7 
5.1 
3.7 
3.1 
2.7 

70 
94 
70 
52 
86 

82 

20 

12 
7.2 
5.4 

5.0 
88 
40 
26 
103 

250 

82 

43 
124 

58 

38 

32 
124 
300 
300 

180 
94 
52 
36 
28 

2.7 
2.6 
2.4 
2.2 
2.1 

2.9 
1.8 
1.7 
1.6 
1.55 

1.45 
1.45 
1.45 
1.45 
1.4 

1.4 

1.4 

1.4 

1.35 

1.4 

1.45 
1.45 
1.4 
1.35 
1.4 

1.45 

1.4 

1.4 

1.4 

1.35 

1.3 

28 
26 
22 
18 
16 

32 

ia2 

8.6 
7.2 
6.7 

5.8 
5.8 
5.8 
5.8 
5.4 

5.4 
5.4 
5.4 
5.0 
5.4 

5.8 
5.8 
5.4 
5.0 
5.4 

5.8 
5.4 
5.4 
5.4 
5.0 
4.6 

1.25 
1.25 
1.25 
1.2 
1.2 

1.15 

1.25 

1.2 

1.25 

1.3 

1.4 
1.3 
1.3 
1.3 
1.25 

1.2 
1.2 
1.16 
1.15 
1.15 

1.15 
1.15 
1.15 
1.2 
1.25 

1.4 

1.4 

1.35 

1.3 

1.25 

1.3 

4.3 
4.8 
4.3 
4.0 
4-0 

8.7 
4.8 
4-0 
4.3 
4-6 

5.4 
4.6 
4.6 
4.6 
4.3 

4.0 
4.0 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
4.0 
4.3 

5. 
5.4 
5.0 
4.6 
4.3 
4.6 

1.4 

1.5 

1.5 

1.45 

1.4 

1.35 
1.8 
1.4 
1.35 
1.3 

1.3 

1.3 

1.25 

1.25 

1.3 

1.3 
1.3 
1.3 
1.3 
1.35 

1.36 
1.4 
1.45 
1.5 
1.7 

1.6 

1.45 

1.36 

1.3 

1.3 

5.4 

6.2 

6.2 

5.8 

5.4 

5.0 

4.6 

\                      

5.4 

) 

5.0 

)            

4.6 

I 

4.6 

\                                      ,. 

4.6 

\                         

4.3 

I      

4.3 

) 

4.6 

\ 

4.6 

r            

4.6 

5 

4.6 

)       

4.6 

) 

5.0 

1 

5.0 

2                      

5.4 

J 

5.8 

4                          

6.2 

5 

8.6 

6 • 

7.2 

7 

5.8 

8 

5.0 

9 

4.6 

0 

4.6 

1 

Mfftn  dfachargn 

78.4 
3.32 

8.70 
800 
5.0 

D 

9.32 
0.306 

0.46 
32 
4.6 
D 

4.29 

a  182 
a  21 

5.4 
3.7 
D 

5.25 

icooDd-feet  per  square  ndle 

0222 

itm-ofl  (dep^  in  inches  on  drainage 
area) 

0  26 

f ATfantim 

8.6 

f iQimuin  

4.3 

Ux^uracy 

D 

NoTK.— No  measmements  were  made  in  1912.    The  discharges  as  published  may  be  largely  in  error  and 
hookl  be  considered  only  approximate. 

CHBNA  BIVEB  DBAINAaB  BASIN. 

DESCRIPTION. 

Chena  River  rises  between  the  headwaters  of  South  Fork  of  Birch 
^^k  and  Salcha  River  at  an  elevation  between  4,000  and  5,000 
eet.  It  has  a  length  of  about  100  miles  and  flows  slightly  south  of 
^est  to  the  lowlands  of  the  Tanana  Valley,  where  it  empties  its 
waters  into  Chena  Slough  10  miles  above  Fairbanks.  It  drains  an 
irea  of  1,860  square  miles.  Its  principal  tributaries  are  Munson 
3reek  and  South  Fork  from  the  south  and  North  Fork  and  Little 
Chena  River  from  the  north. 

The  part  of  Chena  River  above  North  Fork  is  sometimes  called 
Middle  Fork.    It  has  a  catchment  of  540  square  miles,  the  major 
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part  of  which  lies  to  the  south.  Munson  Creek,  its  largest  tributary, 
enters  from  the  south  about  45  miles  from  the  head.  Ottertail  Greek 
is  the  largest  stream  from  the  north  and  enters  about  8  miles  above 
Munson  Creek.  Salmonf  oot,  Shamrock,  Palmer,  Teuchet,  and  Black- 
shell,  in  downstream  order,  are  small  branches  from  the  south. 

North  Fork  takes  its  source  in  the  Yukon-Tanana  divide  at  Uie 
head  of  Chatanika  River  and  Harrington  Fork  of  Birch  Creek  and 
joins  the  main  stream  about  10  miles  below  Munson  Creek,  at  an 
elevation  of  a  Utde  over  800  feet.  West  Fork  is  the  largest  tributary 
of  North  Fork,  which  it  enters  from  the  right  about  12  miles  above 
the  mouth.  Moniunent  Creek,  the  only  branch  of  consequence  from 
the  left,  imites  with  North  Fork  about  3  miles  above  West  Fork. 
West  Fork  rises  in  the  divide  between  Harrington  Fork  of  Birch 
Creek  and  Pool  Creek.  Its  two  main  tributaries  are  Frozenfoot  and 
Olympia  creeks. 

South  Fork  is  confluent  to  the  Chena  about  20  miles  below  the 
North  Fork.  It  drains  an  irregularly  shaped  area  somewhat  smaller 
than  the  North  Fork  basin. 

The  major  part  of  the  stream-floW  studies  that  have  been  carried 
on  in  this  basin  were  on  Little  Chena  River  and  its  tributaries.  (See 
pp.  251-270.) 

Much  of  the  largest  and  best  quality  of  spruce  lumber  us^d  in  the 
Fairbanks  mining  district  was  taken  from  the  Chena  basin.  Con- 
siderable timber  remains  in  the  larger  valleys  but  is  inferior  in  quality 
and  is  not  so  near  the  river  banks  as  that  which  has  been  cut. 

CHENA  BrVEB  ABOVE  SHABfBOCK  CREEK. 

This  station  was  established  July  1, 1912,  about  one-half  mile  above 
Shamrock  Creek  and  about  600  feet  above  Van  Curler's  dam.  A 
gage  was  set  on  each  side  of  the  creek  at  the  same  elevation  so  that 
the  height  might  be  read  from  either  side  of  the  stream  at  times  of 
high  water.  The  gage  on  the  left  bank  was  read  at  all  times  during 
low  water.  All  measurements  were  made  by  wading.  The  wattf 
was  confined  to  one  channel  at  all  stages  below  gage  height  5J. 
Above  that  level  it  occupied  two  channels.  The  measuring  conditions 
were  fairly  good  and  the  discharges  as  published  should  be  excellent 
between  150  and  300  second-feet.  The  minimum  discharge  during 
the  period  covered  by  the  records  was  135  second-feet  on  July  12  and 
13.  The  flow  past  the  station  during  1912  appears  by  comparison 
of  records  to  have  been  considerably  above  the  average,  and  the 
minimum  flow  was  probably  several  times  what  should  be  expected 
for  a  minimum  in  low-water  year.  By  comparing  these  records  with 
those  obtained  on  Chena  River  above  Little  Chena  River  during 
1910-1912  a  fair  estimate  could  probably  be  made  of  the  flow  for 
those  years  at  this  station. 
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D%$diarffe  measuremenU  of  Chena  River  above  Shamrock  Creek  in  1919. 


Data. 

.SSL 

Dia- 
idiarsa. 

Data. 

ba^t. 

Dl8- 

oharia. 

fnly     1 

Ait 

6.ao 

5.35 
5.40 

195 
177 
330 

Aof.  27.. 
Sapt.   3.. 

Fttt, 
5.45 
5.81 

355 

a::::::::::::;::;;:;::: 

IM 

lug.  96 

Daify  gage  height,  in  feet,  and  diaduargey  in  seeond-feeiy  of  Chena  River  above  Sharnrock 

Creek  far  191S. 

{ Dninaga  ana.  157  aquara  mUea.    Obaanrar,  A .  Van  Curltr.) 


July. 

August 

September. 

October. 

Day. 

Oaca 
ba^t 

Dte. 
ebarga. 

Oaga 
height. 

Dfe. 
charge. 

Oage 
height. 

DIs. 
charge. 

Oage 
height. 

Dis- 
charge. 

1 

5.30 
5.35 
5.55 
5.35 
5.32 

5.12 
5.10 
5.12 
5.05 
5.03 

5.05 
5.00 
5.00 
5.18 
5.30 

5.10 
5.15 
5.30 
5.13 
5.18 

5.30 
5.33 
5.35 
6.30 
5.15 

5.18 
5.58 
5.70 
5.58 
5.55 
5.30 

103 
178 
306 
313 
170 

150 
146 
150 
140 
137 

140 
135 
135 
161 
164 

146 
156 
164 
150 
161 

193 
301 
178 
164 
156 

161 
325 
307 
325 
308 
103 

5.30 
5.25 
5.22 
5.25 
5.20 

5.15 
6.25 
5.76 
5.60 
5.58 

6.15 
5.90 
5.80 
5.65 
5.60 

5.52 
5.50 
5.55 
5.55 
5.52 

5.30 
5.30 
5.25 
5.28 
5.25 

5.40 
5.45 
5.40 
5.35 
5.30 
5.30 

193 
178 
170 
178 
164 

156 
772 
439 
S36 
335 

703 
538 
461 
366 
336 

391 
380 
308 
308 
291 

103 
193 

178 
187 
178 

232 
256 
232 
212 
193 
193 

5.32 

'**5.'36' 
5.35 
5.30 

5.22 
5.25 
5.25 
5.20 
5.20 

5.15 
5.15 
5.15 
5.18 
5.20 

5.30 
5.35 
5.45 
5.30 
5.66 

5.80 
6.68 
6.56 
6.60 
6.45 

201 
197 
193 
212 
193 

170 
178 
178 
164 
164 

156 
156 
156 
161 
164 

193 
212 
256 
193 
366 

461 
325 
308 
280 
256 

243 
230 
217 
204 
191 

5.25 
5.30 
5.18 
5.15 
5.15 

5.12 
5.12 
5.12 
5.10 
5.10 

5.10 
5.10 
5.10 
5.08 
5.08 

5.06 
5.05 

178 

3 

164 

8 

161 

4 

156 

5 

156 

0 

150 

7 

150 

8 

150 

0 

146 

0 

146 

1 

146 

2 

146 

3 

146 

4 

144 

5 

144 

0 •. 

140 

7 

140 

8 

9 •.... 

0 

1 

3 

8 

4 

S 

« 

7 

8 ^ 

9 

0 

1 

Ifffsn  <1h<!'harga . . 

190 
1.21 

1.40 
397 
135 

B 

291 
1.85 

2.13 
772 
156 

C 

219 
1.39 

1.55 
401 
156 

B 

151 

laoood-faet  per  square  mile 

0.961 

IniHiff  (depth  tn  inches  on  dratoage 
baatn)            .             

0.61 

'aximdm 

178 

140 

iooaracy 

A 

CHENA   BIYEB  ABOYE  LITTLE  CHENA  BIYEB. 

This  station  was  established  May  17,  1910,  on  Chena  River,  about 
)  miles  above  its  union  with  Chena  Slough  and  about  3  miles  above 
^he  mouth  of  the  Little  Chena  River.  The  gage  was  a  vertical  staff 
hiven  in  a  small  dead  slough  about  100  feet  from  the  main  channel 
opposite  A.  G.  Peterson's  cabin.  It  was  read  morning  and  evening, 
^.n  discharge  measurements  were  made  from  a  boat.  The  rating 
curves  indicate  that  the  relation  between  gage  height  and  discharge 
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was  variable,  probably  owing  largely  to  shifting  channel,  although 
the  elevations  of  the  gages  as  reset  each  season  were  determined  by 
hand  level  and  may  be  somewhat  in  error. 

All  1911  records  have  been  reduced  to  the  1910  datum  and  are 
directly  comparable.  The  elevation  of  the  zero  of  the  1912  gage  was 
0.67  foot  lower  than  that  of  1910,  and  the  records  for  1912  have  not 
been  adjusted  to  the  1910  datum. 

Discharge  mecuurements  of  Chena  River  above  lAuU  Chena  River  in  1910-1912. 


Date. 

bei^t. 

Di9- 

charge. 

Date. 

hd^t 

Db- 
duttge. 

Date. 

h^t. 

Dii- 

1910. 
May  17 

18 

June  26 

Aug.  13 

31 

Feet. 
5.83 
5.14 
1.54 
.38 
2.63 

3,890 

1,050 

569 

1,900 

1911. 
June  22 

23 

July    6 

Feel. 
3.45 
3.31 
4.07 
4.24 

8ee.-ft. 
2,  OK) 
1960 
2,750 
2,900 

1912. 
Aug.    3 

6.42 
2.39 
2.36 

1,030 

Daily  gage  height^  in  feet,  and  disduxrge,  in  second-feet,  of  Chena  River  5  miles  aboH 

mouth  ofLiUle  Chena  River  for  1910-1912. 

[Drainage  area,  1,440  square  miles.    Observer,  A.  O.  Peterson.] 


Day. 


Oaw 

hei^t. 


May. 


Dis- 
charge. 


h^^t 


June. 


Dis- 
charge. 


Gage 
hei^t 


July. 


Di». 
charge. 


Gage 
he^ht. 


August. 


Dis- 
charge. 


Gage     Die- 
height 'charge. 


September. 


October. 


Ga« 
he^it. 


Dis- 
chaxp. 


1010. 


2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18., 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


5.88 
5.09 
4.39 
4.26 

4.62 
4.86 
4.03 
3.63 
4.30 

4.79 
3.36 
2.38 
2.06 
1.08 
1.93 


4,550 
3,880 
3,290 
3,180 

3,480 
3,690 
2,980 
2,640 
3,210 

3,630 
2,430 
1,660 
1,420 
1,370 
1,330 


Mean  dis- 
charge.. 

Seoond-feet  per 
square  mile. . 

Run-off  (depth 
in  inches  on 
drainage  area) 

Maximum . . . 

Minimum... 

Accuracy..., 


2,850 
1.98 


1.10 
4,550 
1,330 


2.23 
2.66 
2.46 
2  03 
1.98 

1.93 
2.56 
2.23 
2.03 
2.08 

8.98 
10.93 
9.23 
6.24 
4.64 

3.64 
3.38 
2.90 
2.43 
2.06 

1.90 
1.78 
1.73 
1.68 
1.63 

1.54 
1.40 
1.45 
1.34 
1.21 


1,550 
1,870 
1,720 
1,400 
1,370 

1,330 
1,800 
1,550 
1,400 
1,440 

7,190 
8,850 
7,400 
4,860 
3,500 

2,650 
2,440 
2,060 
1,700 
1,420 

1,320 
1,240 
1,210 
1,180 
1,150 

1,090 

1,020 

1,040 

982 

915 


1.60 
1.72 
1.03 
1.32 
1.09 

.98 
1.35 
1.37 
1.16 

.95 

.84 
.74 
.60 
.60 
.44 

.45 
.46 
.39 
.28 
.26 

.19 
.10 
.10 
.32 
1.39 

2.02 
1.99 
1.72 
1.40 
1.23 
1.05 


2,290 
1.59 


1.77 

B,850 

915 

A 


1,130 

1,200 

1,150 

971 

860 

811 
988 


798 
751 
711 
655 
655 
599 

602 
606 
582 
544 


518 
495 
405 
557 
1,010 

1,300 
1,370 
1,200 
1,020 
925 
844 


1.70 
2.13 
2.02 
1.68 
1.38 

1.23 

1.06 

.92 


.58 
.56 
.38 
.38 
.38 


.48 
2.29 
6.05 

5.64 

4.84 
3.62 
3.24 
2.88 

3.05 
3.50 
3.19 
3.28 
2.95 
2.74 


1,190 
1,470 
1,390 
1,180 
1,000 

925  I 

847 

784 

747 

687 

648' 
641 
578  ' 
578 
578 

578 

578 

613 

1,590 

4,700 

4,350 
3,670 
2.640 
2.330 
2,040 

2.180 
2,540 
2,290 
2,360 
2,100 
1,930 


834 
0.579 


0.67 

1,390 

405 

A 


1,600 
l.U 


1.28 

4,700 

578 

A 


2.52 
2.32 
2.22 
2.38 
2.68 

3.25 
4.05 
3.82 
3.26 
2.94 

2.68 
2.52 
2.38 
2.34 
2.40 

3.55 
4.36 
4.36 
4.38 
3.95 

3.28 
2.89 
2.78 
2.70 
2.66 

2.50 
2.42 
2.32 
2.24 
2.10 


l,7fiO 
1,620 
1,540 
1,660 
1,880 

2,340 
3,000 
2,800 
2.350 
2,090 

1,880 
1,760 
1,660 
1,630 
1,680 

2,580 
3,260 
3,260 
3,280 
2,910 

2,360 
2,050 
1,960 
1,900 
1,870 

1,750 
1,690 
1,620 
1,560 
1,450 


2,100 
1.40 


1.63 
3,280 
1,450 


2.02 
»1.9« 
1.80 
1.76 
1.64 

1.59 

1.38  I 

1.12 

.88  ' 

.86 

.79, 
,71  ! 
.91 
l.U 
.99 

.78 
.6« 
.78 
.78  I 

.00  I 

.54  I 
.38  1 
.30, 
.30 
.30  I 

.30, 

.30  ' 
.30 


1,390 

1,3a 

1,2U 
1,131 
1,150 

1,1» 
1.000 

874 

79 

731 

flOl 

m 
m 

8» 

717 

7» 

rti 
m 

CM 

571 

sn 

550 
5S0 


sn 


S14 

ass 


I  O.SI 

;  1.3W 

I        550 

I  A 
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Daify  gage  height j  in  feet,  and  discharge ^  in  seeoTid-feet,  of  Chena  River  5  miles  above 
mouth  of  Little  Chena  Rxverfor  i9i(>-15if— Continued. 


June. 

July. 

August. 

September. 

October. 

Day. 

lu^t. 

Dte- 
<Akarge. 

hd^t. 

Db. 
charge. 

Gage 
heii^t 

Dis- 
charge. 

h^t 

Dis- 
Charge. 

Gage 
height. 

Dis- 
charge. 

1011. 
1 

2.18 
2.78 
3.91 
X85 
4.10 

3.80 
3.16 
3.28 
2.96 
2.60 

X32 
2.15 
2.02 
1.92 
1.86 

1.76 
1.58 
1.46 
1.40 
1.28 

1.20 
1.20 
1.16 
1.12 
1.06 

1.00 
.04 
.90 
.90 

.88 
.85 

1,220 
1,640 
1,740 
1,690 
2,600 

2,450 
1,940 
2,030 
1,700 
1,570 

1,310 
1,200 
1,120 
1,060 
1,020 

064 
873 
812 
783 
727 

601 
091 
675 
658 
634 

611 
688 
573 
573 
566 
554 

0.78 
.72 
.62 
.60 
.60 

.60 
.60 
.56 
.56 

.55 

.56 
1.02 
2.60 
2.46 
2.58 

6.35 
8.20 
7.60 
7.30 
6.10 

5.01 
4.20 
3.76 
3.50 
3.00 

2.78 
2.58 
2.46 
2.46 
2.38 
2.26 

520 
507 
472 
466 
466 

466 
466 

453 
450 
450 

450 

610 

1,510 

1,400 

1,500 

4,550 
6,1A0 
5,610 
5,360 
4,340 

3.420 
2,840 
2,420 
2,210 
1,810 

1,640 
1,500 
1,410 
1.410 
1,360 
1,270 

2.16 
2.20 
2.50 
2.62 
2.50 

2.38 
2.28 
2.18 
2.08 
1.86 

1.82 
1.74 
1.84 
1.00 
1.00 

1.82 
1.86 
1.72 
1.70 
1.65 

1.60 
1.60 
1.58 
1.44 
1.48 

1.78 
1.85 
2.05 
2.26 
2.40 

1,210 
i;230 
1,440 
1,520 
1,440 

1,360 
1,290 
1,220 
1,160 
1,030 

1,000 
958 
1,020 
1,050 
1,050 

1,000 

1,030 

947 

936 

010 

883 
883 
873 
803 
822 

081 
1,020 
1,140 
1.270 
1,370 

2.35 
2.38 
2.22 
2.16 
2.06 

1.08 

1.82 
1.76 
1.60 
1.55 

1.45 
1.40 
1.34 
1.36 
1.26 

1.26 
1.10 
1.06 
1.06 
1.00 

.04 

.89 
.80 
.80 
.80 

.74 
.76 
.70 
.70 

1,340 

2 

1,360 

3 

1,240 

4 

1,210 

5 

1,150 

6 

1,100 

7 

1,000 
070 

8 

9 

883 

[0 

858 

Ll 

808 

12 

783 

13 

755 

14 

704 

15 

718 

16 

718 

17 

650 

18 

634 

l» 

634 

» 

611 

a 

588 

22 

3.45 
3.96 
3.06 
2.88 

2.66 
2.48 
2.32 
2.18 
2.00 

2,170 
2,020 
1,860 
1,720 

1,540 
1,430 
1,310 
1,220 
1,110 

560 

Z3 

536 

24 

536 

25 

536 

26 

514 

27 

522 

28 

500 

29 

500 

» 

n 

^     M6HidiscbaiKe. 

3eoand-f6et    per 

square  mile 

1,000 
1. 11 

0.37 
2,170 
1,110 

B 



1,140 
a702 

0.01 
2,600 
554 
C 

1,850 
1.20 

1.40 
6,120 
450 
D 

1,090 
0.757 

0.84 
1,520 
803 
D 

793 
0.561 

Run-ofl  (depth  In 
inches  on  draimge 
area) 

0.50 

Vftxinmin 

1,360 
500 

Ifinin^nm 

ikocinacy 

D 
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Daify  gage  height,  in  feet,  and  diicharge,  in  9econd  feet,  of  Chena  River  5  mila  above 
motUh  ofLiUU  Chena  River  for  15I0-151«-Oontinued. 


Dvj. 


June. 


July. 


Aagost. 


t 


Day. 


June. 


Jnly. 


I 


Augot. 


1. 

a. 

3. 
4. 

6. 

e. 

7. 
8. 
9. 
10. 

11.. 
13.. 
13., 
14.. 
15., 

1«., 
17., 
18.. 
19.. 

ao.. 


191Z 


4.36 
3.89 
3.64 


6.02 


5,370 


6.90  5,500 
5.18  4,030 


7.22 


5,780 


3.45 

3.32 
2.99 
2.78 
2.62 
2.48 

2.40 
2.34 
2.29 
2.34 
2.19 

2.28 
2.38 
2.28 
2.20 
2.32 


2,500 
2,130 
1,«30 
.860 
,780 

1,680 
1,430 
,290 
1,170 
1,090 

1,010 

1,000 

974 

944 

914 

968 
,030 


992 


2.66 
2.48 
2.40 
2.36 
2.24 

2.16 
2.11 
2.09 
2.58 
2.78 

2.60 
2.53 
2.60 


1,200 
1,090 
1,040 
1,020 
944 


806 
855 

1,150 
1,290 

1,160 
1,110 
1,160 


1913-Cfla. 

21 

22 

23 

24 

25 


7.69 
5.76 
5.24 
8.53 
11.05 

10.95 
8.75 
7.40 
5.50 
4.82 


6,180 
4,530 
4,080 
6.900 
9,060 

8,920 
7,100 
5,930 
3,440 
2,880 


2.30 
2.30 
2.46 
2.46 
2.44 

2.28 
2.22 
2.12 
2.38 
2.50 
2.82 


980 
980 

1,080 
,060 

1,060 

968 

932 

873 

1,030 

1,100 

1,310 


ICeandb- 
ctaarge.. 

Seoood-feet 
persquAre 
mile 

Run-off 
(depth  in 
incneson 
drainage 


Mininuun. 
Aoouraoy.. 


5,600 
0.395 


0.31 

9,050 

2.880 

D 


1,230 
0.8S4 


0.98 
2,500 

872 

C 


i,oao 

a738 


i,» 


NORTH  PORK  OP  CHENA  RIVER  ABOVE  MONUMENT  CREEK. 

A  gage  was  installed  on  the  left  bank  of  North  Fork  of  Chena  River 
about  150  feet  above  the  mouth  of  Monument  Creek  on  June  28, 1912. 
A  good  measuring  section  was  not  available,  but  sufficient  measure- 
ments were  obtained  to  give  a  well-defined  discharge  curve  for  all 
stages  above  40  second-feet. 

The  discharges  at  this  station  for  1912  were  no  doubt  considerably 
above  the  normal. 

Discharge  measurements  of  North  Fork  of  Chena  River  above  Monument  Creek  in  291!. 


Date. 


Qase 
height. 


Dis- 
charge. 


Dete. 


Dis. 


June  38 

29 

July  ao 


FeeL 
2.82 
2.75 
2.46 


Sec-fL 
110 
96 
45 


July  21. 
Aug.  29. 


Feet. 
2.48 
2.57 


Stc-fL 
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Daily  gaffe  height,  in  feet,  and  ditchargty  in  %econd'feei,  of  North  Fork  of  Chena  River 
above  Monument  Creek  for  1912. 


[Dratange  area,  03^  square  mfles. 

Obsenrers,  D.  H.  Lnekey  and  Theodore  Robton.] 

June. 

July. 

August. 

Day. 

June. 

July. 

August. 

Daj. 

1 
1 

1 

1 

A 

1 

Q 

i 
1 

1 

! 

1 

1 

1 

Q 

1 

2.54 
2.50 
2.50 
2.M 
2.42 

2.37 
2.35 
2.35 
2.33 
2.33 

2.87 
2.35 
2.33 
2.37 
2.4« 

2.42 
2.44 
2.42 
2.44 
2.44 

5e 

50 
50 
45 
40 

36 
34 
34 
33 
33 

30 
34 
33 
30 
45 

40 
43 
40 
43 
43 

2.42 
2.39 
2.37 
2.37 
2.35 

2.35 
2.54 
2.44 
2.40 
2.46 

2.50 
2.58 
2.67 
2.58 
2.58 

2.54 

40 
37 
86 
86 
84 

84 
56 
48 
45 
45 

50 
63 
81 
63 
63 

56 

21 

2.48 
2.44 
2.42 
2.29 
2.37 

2.37 
2.42 
2.60 
2.58 
2.50 
2.44 

48 
43 
40 
30 
36 

36 
40 
66 

63 
50 
43 

2 

22 

3 

28 

4 

24 

5 

25 



6 



26 

7 

27 

8 

28 

2.83 
2.75 
2.62 

119 
99 
70 

9 

29 

10 

30 

31 

jl 

Mean  dis- 
charge.. 

12 

41.9 
0.447 

0.52 
66 
30 
A 

13 

48.9 

u 

Second-feet 
per  square 

15 

0.521 

16 

Run-oll 
(depth  in 
Inches  on 
drainage 
area) 

17 

18 

19 

ao 

0.31 

Maximum.. 

81 

Minimum .  - 

34 

1 

A 

1 

NORTH  FORK  OP  CHENA  RIVER  BELOW   MONUMENT  CREEK. 

This  station  was  established  June  28,  1912.  The  gage  was  located 
ftbout  600  feet  below  the  mouth  of  Monument  Creek.  The  rating 
3iirve  is  very  poorly  defined  and  the  discharges  are  only  approximate. 
rhe  discharges  at  this  station  for  1912  were  no  doubt  considerably 
ibove  the  normal. 


discharge  measurements  of  North  Fork  of  Chena  River  below  Monument  Creek 

in  1912, 

Date. 

Oafe 
hei^t. 

Dis- 
charge. 

Date. 

hei^t. 

Dis- 
charge. 

xfXM  28.. 

Feet, 
4.08 
4.00 
3.67 

8ec,-fl, 
162 
140 
75 

July  21 

Feet, 
8.n 
3.73 
3.71 

Sec.-ft. 

87 

29 

Aug.  29 

90 

fxly   20 

*  S.::: 

84 
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Daily  gage  height,  in  feet,  and  dueharge,  in  neoond-feetj  of  North  Fork  of  Chena  River 
below  Monument  Creek  for  191  g, 

[Drainage  area,  129  square  milea.    Obaerven,  D.  H.  Lackey  and  Tbeodore  Rdlstoi.] 


Note.— Discharges  from  Aiig.  7-10  applied  Indirectly. 

MONUMENT   CREEK   AT   CHENA    HOT   SPRINGS. 

A  gage  was  installed  on  Monument  Creek  June  28,  1912,  about  U 
miles  above  the  mouth  of  the  creek  and  directly  opposite  Chena  Hot 
Springs.  The  rating  curve  was  well  defined  between  20  and  50 
second-feet.  The  channel  appeared  to  be  fairly  permanent  and  the 
measuring  conditions  were  good.  The  flow  past  this  station  for  1912 
was  no  doubt  considerably  above  the  average. 


Discharge  mrasurements  of  Monument  Creek  at  Chena  Hot  Springs  in  191 

*. 

Date. 

OBse 
heij^t. 

Dis- 
charge. 

Date. 

Gafe 
he^t. 

Dis- 
charge. 

June  28 

Feet. 
2.54 
2.46 
2.27 

See.'fl. 
50 
39 
26 

Aug.  39 

Feet. 
2.26 
2.24 

24 

29 

31 

22 

July   20 
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Daily  gage  height^  in  feet,  arid  discharge,  in  second-feet,  of  Monument  Creek  at  Chena 

Hot  Springs  for  1912. 

[Drainage  area,  30.1  square  miles.    Observers,  D.  H.  Luckey  and  Theodore  Rolston.] 


MISCELLANEOUS  MEASUREMENTS. 


The  following  miscellaneous  discharge  measurements  were  made 
in  Chena  River  drainage  basin  in  1912: 

Miscellaneous  measurements  in  Chena  River  drainage  basin  in  1912. 


Date. 

Stream. 

Tributary  to— 

Locality. 

Dis- 
charge. 

Drain- 
age 
area. 

Dis- 
charge 

per 
square 
mUe. 

July  19 

July  22 

22 

North  Fork  of  Chena 

River. 
Frozenfoot  Creek 

....  do 

Chena  River 

West  Fork  of  Chena 

River. 
....  do 

Below  Boulder  Creek.. 

Elevation  1,500  feet.... 

2  miles  above  mouth . . 
Above  Olympia  Creek. 

Mouth 

Sec.-/l. 
24 

7.9 

14 

32 

22 

Sq.mi. 
49.6 

21 

40.8 
106 

23.6 

Sec.-ft. 
0.48 

.38 

.34 

22 
22 

West  Fork  of  Chena 

River. 
Olympia  Creek 

Chena  River 

West  Fork  of  Chena 
River. 

.30 
.93 

LITTLE   CHENA   RIVER   DRAINAGE    BASIN. 
DESCRIPTION. 

The  southern  slope  of  the  divide  between  the  Chatanika  and  Chena 
drainage  basins,  from  the  headwaters  of  Smith  and  Flat  creeks  to 
Pedro  Dome,  a  distance  of  about  25  miles,  is  drained  by  Little  Chena 
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River  and  its  tributaries,  Sorrels  and  Fish  creeks.  The  drainage  basin 
is  irregular  in  shape  and  is  crossed  by  a  network  of  small,  ramifying 
streams  with  precipitous  slopes  in  their  upper  courses.  The  upper 
portion  of  the  main  stream  is  also  steep,  having  a  fall  of  100  to  150 
feet  to  the  mile,  but  this  slope  decreases  rather  abruptly  to  about  18 
feet  to  the  mile  in  the  vicinity  of  Sorrels  and  Fish  creeks. 

Above  Fish  Creek  the  Little  Chena  flows  through  a  rather  broad, 
asymmetric  valley,  but  below  that  stream  it  takes  the  center  of  a 
deep,  rather  narrow  channel  for  about  8  miles,  to  Anaconda  Creek,  an 
important  tributary  which  enters  from  the  left.  B^elow  this  point  the 
valley  gradually  widens  again  imtil  the  stream  reaches  the  lowlands 
tributary  to  Chena  River,  with  which  it  imites  3  or  4  miles  above  the 
confluence  of  Chena  Slough.  Through  this  slough  the  Chena  dis- 
charges its  waters  into  the  Tanana  near  the  town  of  Chena.  The 
slough  affords  a  passageway  for  the  Tanana  steamers  from  its  mouth 
to  Fairbanks,  12  miles  above,  except  in  times  of  low  water,  when  the 
cargoes  are  transferred  at  Chena  to  the  Tanana  Valley  Railroad. 

In  the  low-water  period  the  stream  occupies  a  channel  30  to  75  feet 
wide,  crossing  from  side  to  side  of  a  broad,  gravelly  bed  ranging  in 
width  from  100  to  300  feet.  The  channel  is  defined  by  steep,  alluvial 
banks  that  form  the  approach  to  the  heavily  timbered  bottom  lands 
which  prevail  in  the  river  valley  above  the  confluence  of  Fish  Creek. 
At  high-water  stages  the  river  completely  fills  its  broad  bed,  ovw- 
flowing  the  banks  and  seeking  numerous  smaller  channels  that  sur- 
roimd  heavily  wooded  islands. 

Solo,  Bear,  Fairbanks,  and  Miller  creeks  are  the  principal  tribu- 
taries, named  in  downstream  order,  of  Fish  Creek.  All  of  them 
enter  from  the  left.  Elliott  Creek  rises  opposite  Kokomo  Creek, 
flows  southeast  for  about  6  miles^  and  enters  Sorrels  Creek  about  2 
miles  above  the  Little  Chena. 

The  greater  part  of  the  drainage  basin  is  well  covered  with  timber, 
that  in  the  uplands  and  on  the  slopes  and  smaller  divides  consisting  of 
spruce,  birch,  and  poplar,  suitable  only  for  fuel  and  cabin  building. 
In  the  lower  valleys  and  creek  bottom  lands  the  prevailing  growth  is 
spruce,  much  of  which  is  suitable  for  milling  purposes. 

The  area  is  everywhere  covered  with  the  common  moss,  but  here 
and  there  limestones,  mica  schist,  and  gravel  outcrop  on  the  slopes. 
In  the  creek  valleys  the  mossy  covering  is  usually  underlain  with 
frozen  muck  and  glacial  ice. 

LITTLB  OHEVA  BIVBB  ABOVE  BOXBSL8  OBSBK. 

This  station  was  established  July  22,  1907,  about  2  miles  above 
Sorrels  Creek  and  about  one-half  mile  below  Bonanza  Creek.  Records 
of  gage  heights  were  kept  during  part  of  the  simmiers  of  1907  and 
1908.     On  July  3,  1910,  a  gage  was  installed  on  the  creek  near  the 
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location  of  the  original  gage,  but  not  at  the  same  section.  The  rating 
curves  for  the  two  gages  are,  therefore,  not  comparable.  The  drainage 
areas  are  essentially  the  same. 

Gage  heights  for  1907  and  1908  were,  obtained  in  cooperation  with 
Messrs.  Joslin,  Webber,  and  others. 

Discharge  meamrementi  o/LUtle  Chena  River  above  Sorrels  Creek  in  1907, 1908,  and  1910, 


Date. 

Hydrographer. 

hd^t. 

Dis- 
charge. 

Date. 

heSEt. 

Dis- 
charge. 

1007. 
July  22 
24 

C.C.  Covert. 

Feet, 

a«o 

.56 
1.10 
1.06 

.73 

1.05 
.40 
.46 

Sec.-ft, 
44 
40 
113 
103 
57 

249 
32 
34 

19ia 

July     3 

10 

17 

24 

Aug.    , 

20 
22 
24 

Q.  L.  Parlcer 

Feet, 
1.70 
1.68 
1.65 
2.40 
1.85 
1.69 
2.48 
2.13 
2.04 

8ec,'ft, 
30 

Covert  and  White 

do 

do 

C.  C.  Covert. 

T.J.  Shaw 

24 

Aug.    4 
6 
20 

do 

do 

do 

Parlcer  and  Shaw 

T.J.  Shaw 

19.7 
163 
50 

190& 

Covert  and  White 

C.C.  Covert. 

24 
194 

May  29 

July  21 

do 

Parker  and  Shaw 

100 
77 

'  S 

Geo.  Neuner,  jr 

Daily  gage  Jicight,  in  feet,  and  discharge,  in  second-feet,  of  Little  Chena  River  above  Sorrels 
Creek  for  1907,  1908,  and  1910. 


[Drainage  area,  79  square  miles.    Observers: 

Sherman  White,  1907-8;  T.  J.  Shaw,  1910.] 

July. 

August 

September. 

Day. 

July. 

August. 

September. 

D*y. 

1 

Q 

1 

1 

1 

O 

Q 

1 

1 

i 

1 

1 

! 

1 

Q 

1907. 
1 

0.70 
1.30 
1.10 
1.10 
1.10 

1.00 
1.05 
1.10 
1.20 
l.W 

1.00 
.90 

1.00 
.80 
.90 

.80 

53 
157 
113 
113 
113 

95 
104 
113 
134 
113 

95 
80 
95 
66 
80 

66 
66 
60 
60 
53 

63 
53 
53 
53 
73 

1.00 
.90 
.90 
.80 
.90 

.96 
.95 
1.00 

'i.66* 

95 
80 
80 
66 
80 

88 
88 
95 
95 
95 

1907-Con. 
26 

0.90 
.80 
.70 
.60 
.60 
.60 

80 
66 
53 
42 
42 
42 

1.00 
.90 
.90 

'i.66' 

1.00 

95 
80 
80 
88 
05 
95 

2.... 

27 

3 

28 

4...  . 

29 

5 

30 

31 

(( 

Mean  dis- 
charge.. 

7 

49.3 
0.625 

0.23 
80 
42 
A 

85.4 
1.08 

1.24 
157 
53 
A 

8 

86.2 

9 

persquare 
mil© 

10 

'"••  V 

1.09 

11 

Run-off 
(depth  in 
moheson 
drainage 
area) 

12 

13 

[4 1 

5 

0.40 

itaximum. . 

95 

6..  . 

Minimum.. 

66 

7::::::::::;::::: 

Accuracy... 

A 

8 -- 

9 

0 

.70 

.70 
.70 
.70 
.70 

1 

a.  .. 

0.60 

42 
42 
42 
42 

B 

II 

.60 
.60 

15... 
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Daily  gage  heighty  in  feet,  and  diickarge,  in  second-feet,  of  lAtUe  Chena  River  abcm 
Sorrels  Creek  for  1907,  1908,  and  iSiO— Continued. 


©•y. 

May. 

Jane. 

July. 

Angost 

Oaee- 
he^t. 

Dis- 
charge. 

he^t 

Dis- 
charge. 

l^t 

Dis- 
charge. 

l^t 

Dis- 
chars*. 

1908. 
1 •. 

210 
197 
185 
160 
185 

223 
185 
172 
160 
148 

160 
172 
172 
197 
197 

160 
136 
148 
113 

a 

2    

8 

3 

::::::::i:::::::: 

1.40 

1 

32 

4 

1 



. 

2» 

6 

1 

I 

» 

6 

1 

1.56 

9 

7 

1 

a  41 

a 

s:::::::::::::::::::::::::::::::::::::::::::  ::::::: 



.50  .         SS 

9 

I 

3S 

10 

1.26 

S 

11 

.40 

28 

12 

1 

30 

13 

1 

» 

14.       ...  .     .. 





.45 

32 

15:::::::::::::::::::::::::::::::::::: 

1.45 

IS 

16 

1         i 

» 

17 

1.20 

..1 '       1 

43 

18 

1 

46 

19 

1.10 

, 

.70 

S3 

20 

2.20 

405 

374 
374 
346 
318 
290 

263 
236 
210 
236 
250 
250 

1 

58 

21 

0.46 

33 
33 
33 
83 
33 

33 
33 
33 
33 
33 
33 

.80 
.66 

65 

22       :•:::::::::::::::::::::       ' 

79 

23 

65 

24 



SS 

26 



Si 

26 

46 

27 

28 

29 

1.60 

.............. 

30 

31 

.46 

Mean  discharge 

296 
3.76 

1.67 
405 
210 

B 

173 
2.19 

L55 
223 
113 

A 

33.0 
0.418 

0.17 
33 
33 

A 



41.1 

Second-feet  per  square  mile 

aszo 

Run-off  (depth  in  inches  on  drainage 

a49 

MAxftniim , 

79 

Minimum 

28 

Accuracy 

Note.— Discharges  on  days  of  missing  gage  heights  were  estimated  by  comparison  with  disdiargwat 
other  stations  in  toe  Little  Chena  basin. 


July. 

August. 

Day. 

July. 

August. 

D.y. 

he^t 

Dis- 
charge. 

Gage 
hei^it 

Dis- 
charge. 

heJ^t 

Dis- 
charge. 

Ga« 

hei^t 

Di9- 
chaigei 

1910. 
1 

27 
27 
27 
27 
27 

27 
26 
25 
25 
25 

24 
24 
25 
24 
23 

22 
22 
22 
23 
22 

1.86 
L78 

***i.*74* 
L73 

1.71 
L70 
1.69 
1.68 
L68 

1.67 
1.67 
1.66 
1.65 
L66 

1.67 
1.70 
2.93 

"*2.'49" 

47 
37 
34 

If 

28 
27 
26 
25 
25 

24 
24 
23 
22 
22 

24 

27 

350 

272 

194 

1910— Con. 
21 

L66 
L76 
2.09 
2.40 
2.07 

L90 
1.81 
1.78 
L74 
1.78 
1.90 

23 
33 
89 
166 
85 

56 
41 
37 
32 
37 
65 

2.25 
2.13 
2.04 
2.05 

2.23 

2.15 
2.10 
2.03 
2.00 

UB 

2 

22 

« 

3 

L70 

23 

» 

4 

24 

81 

6 

25 

100 

6 

1.70 
1.69 
1.68 
1.68 
L68 

1.67 
1.67 
1.68 
L67 
1.66 

1.66 
1.65 
1.65 
1.66 
1.65 

26 

U8 

7 

27 

103 

8 

28 

91 

9 

29 

TS 

10 

30 

72 

31 

70 

11 

Mean  dis- 
charge. . . 

12 

37.0 
0.468 

0.54 
166 
22 
A 

13 

74.5 

14 

Second-feet  Iper 
square  mile. . . . 

16 

0.913 

16 

Run-off   (depth 
hi   hiches   on 
drainage  area)  • 

17 

1.00 

18 

Mf^Tfmum 

3S0 

19 

Minimum .... 

s 

20 

Accuracy 

A 

Note.— Discharge  curve  well  defined  below  250  second-feet. 
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XJTTLS  OHEVA  KZVER  BSLOW  FISH  OBZSK. 

This  station  was  established  May  1,  1908,  discontinued  August  27, 
1908,  and  reestablished  July  2,  1910.  The  gage  was  located  on  the 
right  bank  of  Little  Chena  River  about  250  feet  below  the  mouth  of 
Fish  Creek.  Measurements  were  made  from  a  car  and  cable  at  high 
water  and  by  wading  at  low  and  medium  water. 

The  difference  in  elevation  between  the  1908  and  1910  gages  is  not 
known,  so  the  records  are  not  directly  comparable.  The  discharge 
rating  curves  for  each  year  are  fairly  well  defined. 

Gage  heights  for  1908  were  obtained  in  cooperation  with  Messrs. 
Joslin,  Wobber,  and  others. 

Discharge  meamremerUs  of  Little  Chena  River  below  Fish  Creel  in  1908,  1910-11. 


Date, 

Hydrographer. 

h^t. 

charge. 

Dttte. 

Hydrographer. 

he^l 

Dis- 
charge. 

1906. 
Apr.  28 
idy    2 

4 

Covert  and  V/hite. 

do 

.....do..... 

do 

do 

Feet. 

4.00 
4.00 
4.06 
1.60 
1.M 
L60 
1.58 
1.80 

910 

887 

960 

1,030 

83 

74 

75 

88 

110 

1910. 
May  22 
July    4 

23 

1911. 
Aog.    6 

Ellsworth  and  Parker. . 

Parker  and  Shaw 

do 

T.J.Shaw 

Feet. 

2.96 
.99 
.84 
.74 

L54 

.71 

See.^. 
473 
58 
44 
36 

5 

C.  E.  Ellsworth 

141 

fuly  20 
21 
30 

^ug.    3 
23 

Covert  and  Ellsworth. . 

C.E.Ellsworth 

Geo.  Neuner,]r 

do 

C.C.  Covert 

32 

a  Measurement  made  before  gage  was  installed,  river  partly  filled  with  ioe. 
ft  Some  ice  running. 
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Daily  gage  height^  xnfeety  and  discharge j  in  second-feet^  of  LiUU  Chena  River  below  FiA 

Creek  for  1908  and  1910. 

[Drainage  area,  238  square  miles.    Observers,  Sherman  White  ^  T.  J.  Shaw,  1910.] 


May. 

June. 

July. 

Ai«ast 

DV. 

hd^t 

Di*. 
charge. 

h^t 

Dis- 

hel^t 

Die- 
charge. 

he^. 

DIs. 
charge. 

1 }'^.. 

3.65 
8,70 
4.00 
4.00 
4.06 

4.15 
3.90 
8.71 
8.68 
8.70 

714 
746 
960 
960 
998 

1,075 
885 
753 
732 
746 
732 

n4 

732 
746 
940 

1,668 
1,510 
1,265 
1,265 
1,320 

870 
620 
632 
465 

324 
265 
489 
443 
443 
512 

3.35 
2.95 
2.65 
2.48 
8.48 

3.55 
3.00 
2.80 
2.48 
2.31 

2.40 
2.60 
2.55 
2.68 
2.98 

2.58 
2.50 
2.70 
2.45 
2.40 

537 
867 
274 
281 
608 

651 
384 
818 
230 
192 

212 
260 
248 
282 

378 

256 
235 
288 

224 
212 

L48 
L56 
L58 
L54 
L49 

L44 
1.45 
L50 
1.50 
1.49 

L45 
1.40 
L40 
L46 
L49 

L52 
L62 
LOO 
L65 
L70 

L83 
L90 
1.75 
L72 
L70 

L64 
L65 

CB 

2 !! 

78 

s 

m 

4 

74 

6 

es 

9 

63 

7 ; 

M 

8 

70 

9 

70 

10 

68 

U 

64 

12 ;.;; 

8.65 
8.68 
8.70 
8.96 

4.85 
4.68 
4.38 
4.38 
4.44 

4.38 
8.88 
8.50 
3.52 
8.20 

2.82 
2.62 
3.25 
8.15 
3,15 
8.30 

9 

13 

ai 

14 i;. .*;..*;* 

65 

15 

68 

16 

73 

17 

84 

18 

83 

19 

88 

20 ;..;;; 

LOO 
1.50 

82 

70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
64 

9S 

21 

111 

22 '.','.'"". 

122 

23 :...:;: 

in 

24 

98 

25 ; ; 

95 

26 

88 

27 

88 

28 

29 

1.50 
L50 
L45 

3D ; 

81 

Mean  discharge 

832 
8.65 

4.21 
1,668 
265 
C 

819 
L40 

L04 
651 
192 

B 



70.5 
a309 

0.14 
83 
64 

A 



79.3 

Seoond-feet  per  square  mile 

a347 

Run-off  (depth  in  inches  on  drahiage 
area) 

ass 

Maximum 

123 

MMiraum.... 

m 

Accuracy 

A. 

July. 

August. 

Day. 

July. 

August 

Day. 

Oaee 
height 

Dis- 
charge. 

he^t 

Dis- 
charge. 

b^ii^t 

Dis- 
charge. 

b^^t 

Dto- 
charga 

i9ia 
1 

75 
70 
65 
60 
58 

56 
53 
50 
47 

48 

48 
48 
48 
47 
44 

40 
38 
38 
41 
JO 

1.16 
1.06 
.98 
.96 
.92 

.89 

.86 
.84 
.84 
.83 

.80 
.78 
.76 
.74 
.75 

.78 

.91 

1.86 

3.93 

2.18 

80 
67 
58 
56 
51 

48 
45 
44 
44 
42 

40 
39 
38 
36 
37 

39 

50  ' 
194 
460 
256  . 
1 

1910-Con. 

21 ^... 

22 

0.84 
1.03 
1.37 
2.06 
1.58 
1.35 
1.20 
L08 
.99 
1.08 
L24 

44 

64 
111 
232 
145 

108 
85 
70 
59 
64 
91 

1.86 
1.68 
1.56 
1.56 
L74 

L76 
1.68 
L58 
L50 
L44 

194 

2 

1.08 
1.04 
1.00 
.98 

.96 
.94 
.91 
.88 
.89 

.89 
.89 
.89 
.88 
.84 

.80 
.76 
.76 
.81 
.80 

163 

3 

23 

143 

4 

24 

143 

5., 

25 

173 

6 

26 

176 

7 

27 

163 

8 

28 

145 

9 

20  . 

U3 

10 

30 

123 

11 

31 

110 

12 

Mean  discharge 

Second-feet   per 

square  mile — 

67.8 
0.296 

0.34 
232 
88 
A 



13 

101 

14 

15 

0.478 

16 

Run-off   (depth 
In   inches   on 
drainage  area). 

Maximum 

a56 

17 

18 

19 

400 

36 

"1 

Aoctxraoy 

A 
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80SBZLS  CB^XK  ABOVB  SIXIOTT  CBXXS. 

This  station  was  established  July  23,  1907,  about  one-half  mile 
above  the  mouth  of  Elliott  Creek.  It  was  discontinued  August  26, 
1908,  and  reestablished  July  3,  1910.  The  conditions  at  the  station 
were  f avoi-able  for  accm  acy  and  the  results,  particularly  the  records 
for  1910,  should  be  excellent. 

Gage  heights  for  1907  and  1908  were  obtained  in  cooperation  with 
Messrs.  Jodin,  Wobber,  and  others. 

Ducharge  measuremenU  ofSorreU  Creek  above  Elliott  Creek  in  1907  ^  1908,  and  1910, 


Dmte. 

h^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

heSSt. 

Dii- 
charge. 

1907. 
July    3 
Aug.    5 

Covert  and  White. 

do 

C.C.Covert 

1.00 
1.40 
1.02 

1.75 
1.00 
1.08 

88 
12.0 

64 
11.3 

ia6 

19ia 

July  3 
10 
17 
24 
31 

Aug.  8 
18 
20 
24 

Parker  and  Shaw 

T.J.Shaw 

Fetl. 
1.33 
1.32 
1.26 
2.03 
1.46 
1.30 
1.76 
1.02 
1.66 

Ste.'ft, 
4.0 

4.7 

20 

do 

do 

8.6 

Covert  and  White. 

C.C.  Covert 

43 

1908. 
ICay  20 
luly  21 

do 

Parker  and  Shaw 

T.J.Bhaw 

do 

Parker  and  Shaw 

9.4 
4.2 
26 

81 

OeaNeuner,Jr 

38 
17.4 

Daily  gage  height,  in  feet,  and  discharge ^  in  second-feet,  of  Sorrels  Creek  above  Elliott 
Creek  for  1907,  1908,  and  1910. 


[Drataiage  area 

,  21  square  miles. 

0b9er>'ers,  Sherman  White  and  T. 

r.  Shaw,  1910.) 

July. 

August. 

September. 

D»v. 

July. 

August. 

September. 

Day. 

1 

P 

1 

P 

i 
1 

Q 

i 
1 

A 

1 

1 

Q 

1 

! 

1907. 
1 

1.1 
1.4 
1.4 
1.6 
1.36 

1.3 

13 
28 
28 
34 
26 

22 
22 
22 
28 
22 

22 
17 
17 
17 
13 

13 
12 
12 
11 
10 

1.2 
1.2 
1.1 
1.1 
1.1 



'  i.'i" 

17 
17 
13 
13 
13 

13 
13 
13 

1907-Con. 
21 

1.0 
1.0 
1.0 
1.0 

1.1 
1.1 

1.2 
**i."2' 

10 
10 
10 
10 
12 

13 
13 
17 
17 
17 
17 

2 

22 

10 
10 
10 
10 

13 
13 
10 
10 

8 

7.6 

3 

23 

1.0 
1.0 
1.0 

1.1 
1.1 

1.0 
1.0 

4 

24 

5 

25 

6 

26 

7 

27 

8 

1.3 
1.4 
1.3 

1.3 
1.2 
1.2 
1.2 
1.1 

1.1 

28 

9 

29 

10 

30 

31 

.9 

1.. 

Mean  dis- 
charge. . 

2. ..WWW, 

10.2 
0.486 

0.18 
13 
7.6 
B 

17.3 
0.824 

0.96 
34 
10 
B 

3 

14.0 

14 

Second-feet 
per  square 
mile 

L5 

0.667 

16 

Run-off 
(depth  in 
Inches  on 
drainage 
area) 

17 

L8 

• 

19 

» :; 

1.0 

0.20 

Maximum. . 

17 

Minimum. . 
Accuracy.. . 

13 
B 

42913"— WSP  342- 
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DaHy  gaae  heightf  in  feet,  and  discharge,  in  seoond'/ea.  of  SarreU  Creek  ehove  EOioU 
Creek  for  1907, 1908,  and  i9i0— Contiimed. 


May. 

Jmie. 

Wy. 

Ai^iiit 

I>v. 

Oag« 

Dto. 
Charge. 

Dto- 
charge. 

IM^ 

charge. 

^S^ 

Dil. 

190H, 
I           

66 
50 
36 
34 

28 

30 
30 
29 
28 
27 

29 
31 
30 
37 
40 

42 
45 
50 
45 

11 

9 

.    .    . 

11 

s                

1.55 

10 

4* ! 

10 

6    ::::;;:;::::;;;:::;::;:!;;;:!:'- ------ 

10 

0 

1.45 

10 

7                   

1.00 

La2 

10 

H    

10 

0               

10 

10 

1.40 

u 

11 

.» 

10 

\'i    

10 

IH 

10 

14 

1.01 

10 

1ft 

1.60 

11 

lA 

13 

17 ; 

1.66 

15 

IH                                , 

15 

u>, ..!..!.!!! 

1.65 

1.15 

15 

at)         

2.90 

131 

US 
M 
84 
72 
•  60 

50 
36 
45 
55 

66 
66 

16 

ji 

1.08 

12 
12 
11 
11 
11 
11 
11 
11 
11 
11 
U 

"i.zi 

1.10 

17 

w 

U 

•,M 

17 

'.M 

17 

•Jft 

15 

a«\ 

O 

•»* 

«H !.!.' 



•,»ft 

1.75 

8t> 

31 



1.08 

Menn  dtarhArci^. 

78.0 
3.48 

1.55 
131 
36 

C 

37.7 
1.80 

•1.27 
66 
27 
B 

V.'.'.W'.. 

11.2 
a533 

0.22 
12 
11 

B 

12.5 

H«Huul<f<H»t  |>er  ^uiunre  mil* 

0.586 

U\ubotf  (di'iMh  bt  UichcM  on  dniiim^ 
iim\ ) 

a58 

Mnxtnuim 

IS 

M  tulinum, . , , 

10 

Awurttcv 1 

B 

NoTK,— Pbeharge  cur\-e  tm  1007  and  IOCS  (i&trly  well  defined  for  all  stages  below  70  seoond-feet. 


Pay. 


1910. 

3 

3 

1.S3 

4 

5 

6 

1.33 

7 

I.  W 

S 

I.. HO 

9 

l.tJ 

10 

1.33 

11 

1.31 

12 

1.31 

13 

1.31 

14 

1  :to 

15 

1.30 

16 

1.27 

17 

\.'» 

Ig 

1.2« 

1ft 

1  29 

W  

1.27 

July, 
hoi^it 


l>b- 
choTKe. 


5.2 
5.1 
5.0 
4.0 

4,H 

4.7 
4.2 
4.2 

4.7 
4.7 

4.5 
4.5 

4.5 

4.2 
4.2 

3.7 
3.6 
3,6 
4.0 
3.7 


August. 


1.43 
1.40 


l.» 
1.34 

1.33 
1.31 
l.3vS 
1.30 
1.30 

1.29 
1.2S 
1.26 
1.26 
1.26 

1.28 
1.33 
1.78 


1.92 


Db. 
charge. 


7.9 
6.8 
6.2 
5.5 
5.2 

5.0 
4.5 
4.2 
4.2 
4.2 

4.0 
3.9 
3.6 
3.6 
3.6 

3.9 
5.0 

27 

32 

36 


Day. 


1910— Coo. 


Mean  dbdiarge 
Second4eet   per 

square  mile. .. . 
RunK>ff   (depth 

fai   Indies  on 

drataiagearea). 

Maximum 

Minimum 

Accuracy 


July. 


hei 


1.30 
1.40 

,  1.5a 

3.05 
1.70 

1.55 
1.49 
1.43 
1.40 
1.40 
1.46 


Di». 
charge. 


4w2 
6.8 

14.1 

46 

21 

12.7 

lao 

7.9 
6.8 
6.8 
9.1 


7.53 

a3» 


a  41 
46 
3.6 
A 


NoTK.— Discharge  ciu^\-e  w«U  defined  for  all  stages. 


August. 


Oace 
he@it 


1.29 
1.68 
1.60 
1.66 


1.74 
1.69 
1.64 
1.60 
L&5 


Dis- 
charge^ 


27 

1^8 

15.0 

18.6 

21 

24 

20 

17.4 

15.0 

12,7 

12.0 


12.3 


a«7 

96 
X6 

A 
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BIXIOTT  CBSZK  HXAB  XOVTK. 

This  station  was  established  July  23,  1907,  about  half  a  mile  above 
Sorrels  Creek.  Daily  gage  heights  were  obtained  during  a  part  of 
the  open  seasons  of  1907  and  1908.  No  records  were  obtained  in 
1909.  The  station  was  reestablished  on  July  3,  1910,  and  daily 
records  were  kept  until  August  30,  1910.  The  discharge  rating 
curves  for  1907  and  1908  are  not  very  well  defined  and  the  estimates 
for  those  years  are  liable  to  considerable  error.  The  discharge  curve 
'or  1910  is  w^  defined  for  all  stages  and  the  record  should  be  exceUent. 
rhe  gage  was  located  at  the  same  section  each  season  but  not  at 
iie  same  elevation.  The  measurements  are  not  directly  comparable 
md  a  different  rating  ciu*ve  was  used  each  year.  Gage  heights 
or  1907  and  1908  were  obtained  in  cooperation  with  Messrs.  Joslin, 
rVobber,  and  others. 

Discharge  meastJurenienU  of  Elliott  Creek  near  mouth  in  1907 ^  1908,  and  1910. 


Date. 

Hydrographer. 

Oake 
height. 

charge. 

Date. 

Hydrographer. 

heigBt. 

Dto- 
charge. 

1907. 
a!y  23 
>U2.    5 

Covert  and  Whit« 

do 

C.  C.  Covert 

Feet. 
1.60 
1.85 
1.62 

2.15 
1.35 
1.35 

13.8 
7.1 

32 
4.4 

4.5 

1910. 

July  3 
10 
17 
24 
31 

Aug.  8 
18 
23 
24 

Parker  and  Shaw 

T.J.Shaw 

Feet. 
1.53 
1.53 
1.49 
1.89 
1.60 
1.48 

•  2.05 
1.73 
1.82 

3.0 

20 

do 

do 

do 

Parker  and  Shaw 

T.J.Shaw 

do 

Parker  and  Shaw 

2.4 

190S. 
ray  23 
Jly  21 

Covert  and  White. 

CO.  Covert 

10.6 
4.6 
2.5 

14.9 

31 

Geo.  Neunerjr 

6.8 
8.7 

^(dly  gage  height,  in  feet,  and  ducharge,  in  af/cond-feety  of  Elliott  Creek  near  mouth  for 

1907,  1908,  and  1910. 


[Drainage  area,  13.8  square  miles.    Observers:  Sherman  White,  1907-8; 

T.  J.  Shaw,  1910.] 

July. 

August. 

September. 

Day. 

July. 

August. 

September. 

Day. 

1 

p 

1 

Q 

1 

Q 

i 
1 

1 

1 

Q 

1 

o 

1 

1907. 

1.7 
2.1 
2.1 

8.3 
26 
26 
19.0 
11.8 

11.8 
41.8 
11.8 
16.0 
11.8 

11.8 
8.3 
11.8 
11.8 
8.3 

&3 
7.8 
7.4 
7.0 
5.8 

1.8 
1.8 
1.7 
1.7 
1.7 

"i.'7' 

11.8 
11.8 
8.3 
8.3 
8.3 

8.3 

a3 

8.3 

1907-Con. 
21 

1.6 
1.6 
1.6 
1.6 

1.7 
1.7 

1.8 

"*i.*8* 

5.8 
5.8 
5.8 
5.8 
7.0 

8.3 
8.3 
11.8 
11.8 
11.8 
11.8 

22 

23 

1.6 
1.6 
1.6 

1.7 
1.7 
1.6 
1.6 

5.8 
5.8 
5.8 

&3 
8.3 
5.8 
5.8 
4.8 
3.8 

24 

1.8 
1.8 

25 

26 

27 

1.8 
1.9 
1.8 

1.8 
1:7 
1.8 
L8 
1.7 

1.7 

28 

29 

30 

31 

1.5 

Mean  dis- 
charge.. 

6.03 
0.436 

0.15 
8.3 
3.8 

c 

ia9 

0.790 

0.91 
26 
5.8 

c 

9.18 

Seoond-feet 
per  square 
mile 

• 

0.665 

Run-off 
(depth  in 
hicheson 
drainage 
area) 

1.65 
1.6 

.  -  - 

a20 

11.8 

Minhnum. . 

as 

'  Aocuracv. . . 

c 
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Daily  gage  JieigTUf  in  feet,  and  discharge,  in  eecond-feet,  of  Elliott  Creek  near  movihf(fr 
1907, 1908,  and  1910— Contmned. 


May. 

June. 

July. 

August. 

Day. 

hSgKt. 

Dfs. 

charge. 

height 

Dis- 
charge. 

h<SSt 

Dis- 
charge. 

b^t 

Db- 

1906. 
1 

60 

22 

17.3 

17 

16 

15.3 

17 

19 

21 

32 

30 
28 
26 
24 
24 

15 

13.6 
13 
18.0 

14 

2 

13 

3 

1.85 

12 

4 

11 

6 

10 

6 

1.80 

3.9 

7 

L30 
1.33 

3.8 

8 

13 

9 

11 

10 

2.15 

3w9 

11 

, 

L29 

J.7 

12 

10 

13 

10 

14 

L34 

14 

15 

2.00 

15 

1« 

13 

17 

1.76 

IS 

18 

IS 

19 

L78 

1.35 

16 

20 

3.30 

Ill 

80 
60 
40 
30 
20 

11 
15 
22 
32 

48 
48 

18 

21 

1.35 

4.6 
4.6 
4.6 
46 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 
4.6 

""i'io" 

1.84 

iO 

22 

&2 

23 

S.0 

24 

18 

25 

16 

96 

14 

27 •. 

28 

29 

2.15 

30 

31 

1.35 

iTge 

Meandischi 

Second-feet  per  sq 

Rim-ofl  (depth  in 

area) 

42.2 
3.06 

L36 
111 
11 
D 

22.8 
1.65 

1.16 
50 
13 

C 

4.60 
a333 

a  14 
4.6 
4.6 

B 

137 

tiaremll 
inches  c 

le 

0.317 

(ndnUnage 

asi 

5.2 

MfnWnm ,         .  .  . 

3.7 

Accuracy 

B 

July. 

August. 

Day. 

July. 

Augmt. 

Day. 

Gage 
hei^t 

Dis- 
charge, 

he^t 

Dis- 
charge. 

he^t 

Dis- 
charge. 

he^t 

Db- 
disrgv* 

1910. 
1 

3.0 
3.0 
3.0 
2.9 
2.9 

2.8 
2.6 
2.6 
2.6 
2.8 

2.6 
3.0 
2.8 
2.6 
2.6 

2.5 
2.4 
2.3 
2.5 
2.4 

1.57 
1.56 

3.9 
3.6 
3.4 
3.1 
3.0 

2.8 
2.9 
2.6 
2.6 
2.6 

2.4 
2.3 
2.3 
2.3 
2.3 

2.6 
3.8 
14.6 
14.8 
15-1 

2 
2 
2 
2 
2 

2 
2 
2 
2 

a 
a 

1910-Con. 
1 

1.53 
1.59 
1.60 
1.89 

i.n 

1.64 
1.59 
1.55 
1.64 
1.55 
1.60 

3.3 
4.2 
5.5 

ia6 

6.5 

6.2 
4.2 
3.6 
3.4 
3.6 
4.4 

1.90 
1.80 
1.73 
1.82 

L77 
1.74 
1.71 
1.67 
1.64 

las 

2 

2 

&4 

8 

1.63 

3 

6.9 

4 

1.52 
1.51 

1.50 
1.49 
1.48 
1.48 
1.48 

1.47 
1.46 
1.46 
1.46 
1.46 

1.48 
1.56 
2.04 

4 

&9 

5 

A 

&4 

6 

1.52 
1.51 
1.61 
1.51 
1.52 

1.51 
1.53 
1.52 
1.61 
1.51 

1.50 
1.49 
1.48 
1.50 
1.49 

» 

7.8 

7 

7 

7.1 

8 

« 

&S 

9 

•9 

5.7 

10 

to 

13 

1 

5.0 

11 

12 

Me^  dift. 

3.50 
a254 

a20 

lao 

2.3 
A 

13 

Seoond-fe 
square 

Run-off 
in   incL 

baree... 

SlOO 

14 

et   per 
mile. . . . 

15 

a406 

16 

(depth 

fiAR    nn 

17 

drainage  ataa^  . 

15l1 

18 

Maximui 
Hhiimun 

D..   . 

19 

1 ^ 

2.3 

20 

2.06 

X 

' 

Note.— Two  rating  curves  were  used  for  1910;  the  lirst  applicable  from  July  3  to  20,  the 
July  21  to  Aug.  30. 
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TSBK  CBSZK  BXLOW  SOLO  O&SZK. 

This  station  was  established  June  14,  1910,  about  100  feet  below 
the  mouth  of  Solo  Creek.  The  channel  was  fairly  permanent  except 
that  some  silt  was  deposited  during  low  water  which  was  removed 
by  the  first  high  water.  The  gage  was  at  a  different  elevation  each 
season,  due  to  the  rising  action  of  ice  and  frost,  but  the  changes  were 
not  accurately  determined. 

The  station  was  installed  principally  to  take  tbe  place  of  tbe  one  on 
Fish  Creek  above  Fairbanks  Creek,  which  was  abandoned  in  1908. 
The  drainage  area  of  Fish  Creek  above  this  station  is  55  per  cent 
of  the  drainage  area  of  Fish  Creek  above  Fairbanks  Creek. 


Di$charge  measuremenU  of  Fish  Creek  below  Solo  Creek  in  1910-191t, 

Date. 

heJ^t 

Dis- 
charge. 

Date. 

heS^t 

Dfo. 
charge. 

Date. 

beJ^t 

Dis- 
charge. 

1910. 

Jane  14 

July    7 

Aug.    9 

22 

Feet. 
2.06 
1.31 
1.38 
1.96 

5«^. 

6.2 
6.2 
14.4 

1911. 

June  20 

July    2 

Aug.    6 

Feet, 
1.90 
2.28 
1.16 

aec.4t, 
18.8 
28 
4.8 

1912. 

June  12 

July  30 

Aug.    6 

Feet, 
2.34 
1.64 
1.64 

12.6 
9.7 
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Daily  gage  height,  in  feet,  and  dMiarge,  in  second-feet,  of  Fish  Creek  below  8oh  Cmk 

for  1910-1912, 
[Dminage  area,  21.6  square  miles.    Observer,  William  HogeL] 


June. 

July. 

August 

September. 

Octobtf. 

Dmy. 

hSgft 

Dis- 
charge. 

he^t 

Dis- 
charge. 

Oage 

Dis- 
charge. 

Oage 
he@it 

Dis- 
charge. 

h^& 

Dto- 
ehatsi. 

1910. 
1 

1.40 

7.1 
7.0 
7.0 
6.9 
6.8 

6.7 
6.3 
6.7 
6.1 
6.1 

6.1 
6.7 
6.3 
6.1 
6.7 

6.4 
6.7 
6.7 
6.4 
5.9 

10.0 
11.0 
12.0 
18.7 
20 

13.9 
13.9 
9.8 
8.9 
9.1 
8.6 

1.60 
1.46 
1.45 
1.40 
1.36 

1.35 
1.35 
1.40 
1.38 
1.36 

1.36 
1.30 
1.35 
1.30 
1.36 

1.40 
1.90 
2.80 
2.80 
2.46 

2.40 
2.00 
1.90 
2.10 
2.30 

2.30 
2.00 
1.86 
1.85 
1.80 
1.70 

7.0 
6.4 
6.9 
6.6 
6.1 

6.1 
6.1 
6.6 
6.2 
6.0 

5.0 
4.8 
6.0 
4.8 
6.0 

6.3 
13.3 
38 
38 
28 

26 

15.7 

13.3 

18.2 

23 

23 
16.7 
12.2 
12.2 
11.2 
9.2 

1.90 
2.00 
1.90 
2.45 
2.70 

2.25 
1.90 
1.85 
1.86 
1.70 

*  '3.66" 

3.10 
3.20 
3.20 
2.70 
2.30 

2.20 
2.10 
1.95 
1.96 
1.95 

1.90 
1.80 
1.80 
1.75 
1.70 

18.3 

15.7 

13.3 

28 

35 

22 
13.3 
12.2 
12.2 
9.2 

9.1 
9.0 
9.0 

26 

44 

47 
60 
50 
35 
23 

21 

18.2 

14.5 

14.5 

14.5 

13.3 
11.2 
11.2 
10.2 
9.2 

1.70 
1.70 

9.2 

2 

9.2 

8 

4 

5 

6 

7 

1.35 
1.88 
1.33 
1.33 

1.33 
1.38 
1.36 
1.30 
1.31 

1.26 
1.31 
1.31 
1.39 
1.34 

1.64 
1.69 
1.74 
2.02 
2.07 

1.82 
1.82 
1.67 
1.62 
1.63 
1.60 

8 

9 

10 

11 

12 

. 

13 

14 

2.05 
1.90 

1.90 
1.90 
1.86 
1.55 
1.60 

1.60 
1.65 
1.66 
1.40 
1.40 

1.40 
1.60 
1.80 
1.60 
1.60 

22 
17.6 

17.6 
17.6 
16.2 
9.6 
8.6 

10.4 
9.6 
9.6 
7.1 
7.1 

7.1 
8.6 
16.0 
10.4 
10.4 

16 

16 

17 

18 

19 

20 

21 

22 



23 

24 

28 

26 

27 

28                 .... 

29 

30 

31 

Mean  discharge. 

«econd-feet    per 

square  mile 

12.0 
0.668 

0.36 
22 
7.1 
C 

8.47 
0.394 

0.46 
20 
6.4 
C 

12.3 
0.672 

0.66 
38 
4.8 
C 

20.5 
0.963 

1.06 
60 
9.0 
C 

Run-off  (depth  in 
inches  on  drainage 
basin) 

Maximum 

MfTifmum 

Accuracy 

Note.— Two  discharge  rating  curves  were  used  Ibr  1910,  both  very  i>ooTly  defined.   Discharges  (rao 
July  7  to  Aug.  8  appliea  indirectly  because  of  shi/ting  channel. 
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DaUlf  gage  height^  in  feHy  and  di»duarge,  in  ueond-ftd,  of  Fi$h  Creek  below  Solo  Creeks 
for  iWO-/Wf— Continued. 


June. 

July. 

August. 

September. 

Day. 

heU^t 

Dia. 
charge. 

Oare 
hei^it. 

Dis- 
charge. 

29 
30 
26 
36 
39 

27 

24 

24 

12.3 

10.3 

21 

26 

14.4 

13.4 

10.3 

10.3 
8.5 
8.5 
7.6 
6.8 

6.8 
6.8 
6.0 
6.0 
6.3 

5.3 
6.0 
6.8 
6.0 
5.3 
5.3 

he^t 

Di». 
charge. 

a 

Dis- 
charge. 

131 1. 

2.3 

2.35 

2.2 

^6 

2.7 

2.24 

^1 

2.1 

1.6 

1.5 

2.0 
2.2 
1.7 
1.C5 
1.5 

1.6 

1.4 

1.4 

1.35 

1.3 

1.3 
1.3 
1.25 
1.25 
1.2 

1.2 

"i.'3  ■ 

....... 

1.2 

1.2 

1.18 

1.2 

1.12 

1.12 

1.08 
1.08 
1.4 
1.32 


2.25 

1.8 

1.8 

■    5.'4' 

3.15 
2.9 
2.75 
2.5 

2.05 

1.92 

1.9 

1.75 

1.75 

1.7 

"'iVl' 
1.68 
1.68 
1.68 

5.3 
5.1 
5.3 
4.3 
4.3 

3.9 
3.9 
8.5 
7.1 
18.0 

27 
16.6 
16.6 
60 
a  120 

50 
44 

40 
34 
28 

22 

19.3 

18.8 

15.5 

15.5 

14.4 
14.4 
14.4 
14.0 
14.0 
14.0 

■   i'ss 

2.15 
2.05 
1.9 

1.88 
1.78 
1.78 
1.76 

1.78 
1.78 

*i*7"' 

28 

2 

42 

3 

35 

4 



22 

5 

18.8 

6 

18.4 

7 

16.2 

8 

16.3 

9 

15.5 

10 

16.0 

11 

16.3 

12 

16.3 

13 

15.0 

14 

14.4 

15 

10 

17 

18 

19 

20 

1.9 

1.9 
1.8 
1.6 
1.55 
1.5 

1.45 

1.8 

1.3 

1.3 

2.0 

18.8 

18.8 
16.6 
12.3 
11.3 
10.3 

9.4 
6.8 
6.8 
6.8 
21 

21 

22 

23 

24 

25 

26 

27 

28 

29 

» 

Jl 

Mean  discharge 

12.6 
0.586 

0.24 
21 
6.8 
B 

14.5 
0.674 

0.78 
39 
5.3 
B 

21.9 
1.02 

1.18 
120 
8.9 

C 

20.0 

0.930 

RaiH>fl  (depth  in  Inches  on  drabage 
area) 

0.24 

tf Avimnin .. , 

43 

Minfnpnin 

14.4 

^ocuiacT  J.  i  ....a..,..  .  .  X  .  1  .J 

B 

a  Approximate. 
NoTB.~Discharge  rating  curve  fairly  well  defined  below  40  second-feet. 
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264      SUKFACE  WATER  SUPPLY  OP  TUKON-TANAKA  REGION,  ALASKA. 

Daily  gage  heigfUy  in  feet,  and  discharge,  m  ueomd-fed.,  of  FiJi  Creek  below  Solo  Cretk 
for  1910-191f—Omtmued. 


• 

June. 

July. 

August. 

• 

D«y. 

June. 

July. 

Aug 

i>«y. 

1 

Q 

1 

o 

1 

1 

1 

1 

1 

1 

0 

1 

i 
1 

1912. 
I 

I   19U-Con- 
21 

1.80 

15.1 

2 

t 

'22::;;::::: 

3.10 

46 

S 

1 

;  28 

4 

.  .       ! 

24:::::::: 

3.95 

72 

2.00 

19.3 

6 

1 

L50 
L64 

11.0 

lai 

26 

« 

L80 

lAl 

26 

3.45 

56 

7 



I 

27 

8 

::::::i"""':":" 

...... 

28 

1.80 

15.1 

9 

1.56  .  ia5 

29 

2.00 

19.3 

10 

...::.  S:: 

1.64 

12.0 

1 

31 





11... 

ICeandis- 



12 

2.35 

'27' •• 

2.60    33 

43.4 

18w5 

13 

1 

14 

2.00 

19.3 



2.10 

22 

1 

1 

15 

' 

1 

16 

L50 

^4 . 

17 

2.20 

24 

18 

3.70 

64 

19 

1 

20 

NoTB.— Discharge  rating  curves  tairly  well  defined  below  40  seoond-feet. 

CBSZK  ABOVX  FAIRBAJrKS  CBSEK. 


This  station  was  established  July  22,  1907,  about  one-fourth  of  a 
mile  above  the  mouth  of  Fairbanks  Creek.  The  channel  was  liable 
to  shift,  and  different  discharge  curves  were  used  for  1907  and  1908. 
Gage  heights  were  obtained  in  cooperation  with  Messrs.  Joslin, 
Wobber,  and  others. 

Discharge  measurements  of  Fi^  Creek  above  Fairbanks  Creek  in  1907-1909. 
(Elevation,  925  feet.] 


Date. 

Hydrogn4>ber. 

he^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hd^. 

Dis- 
charge. 

1007. 
July  21 
25 
Aug.    3 

19 

C.C.Covert 

Feet. 
1.00 
1.00 
1.55 
1.35 
1.00 

2.40 

.85 

24 
48 
38 
21 

107 
16.0 

190ft-Oon. 

July  19 
22 
29 

Aug.        5 

1909. 
June       4 
28 

C.E.Ellsworth 

do 

Geo.  Neuner  Jr 

do 

C.  E.  Ellsworth 

Feet. 
0.9S 
.75 
.75 
.75 

^'t* 

do 

do 

Covert  and  White 

C.C.Covert. 

1Z8 
11.4 
1S.0 

1906. 

do 

Ellsworth  and  Neuner.. 

22 

May  31 
July  18 

do 

48 
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Daify  gage  height,  in  feet,  and  diedurge,  in  second-feet,  €f  FiA  Creek  above  Fairhafdu 

Creek  for  1907-^. 


[Drainage  area, 

Sherman  White.] 

July. 

Angost. 

September. 

Day. 

July. 

Al«U8t. 

September. 

Day. 

1 

1 

1 

1 

s 

Q 

i 

1 

1 

1 

1 

1 

1907. 

8L2 
X4 
1.4 
1.8 

186 
107 
89 
85 
87 

80 
47 
85 
50 
50 

39 
81 
27 
27 
27 

24 
24 
24 
24 
24 

1.0 
1.0 
1.0 
1.0 

1.1 
1.1 

L8 

24 
24 
24 
24 
27 

27 
27 
27 
27 
85 

1907— Coo. 
21 

1.0 
1.0 

24 
24 
24 
24 
24 

27 
24 
21 
21 
18 
18 

1.0 
1.0 

*i.'6** 
1.1 

1.1 

1.0 
1.0 

*i.'2  ' 
1.1 

24 
24 
24 
24 

27' 

27 
24 
24 

27 
81 
27 

22 

23 

24 

25 

1.0 

1.1 

1.0 
.9 
.9 
.8 
.8 

1.4 

1.K 

1.3 

1.6 

1.6 

26 

27 

28 

29 

10 

80 

81 

11 

Meandia. 
charge.. 

12 

1.2 
1.1 
1.1 
1.1 

1.0 
1.0 

22.6 
0.579 

0.24 
27 
18 
A 

36.9 
0.946 

1.09 
185 
24 
C 

• 

13 

26.6 

14 

2.6 

al25 

8eoond-&t 
per  square 
■lile 

15 

0.682 

16 

R  un-off 
(depth  in 
inches  on 
drainage 
area) 

17 

18 

10 

LO 

ao 

0.25 

IfAThniim 

125 

Miff  tmnm .  . 

24 

Accuracy... 

C 
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266      SURFACE  WAtER  SUI^PLY  6F  YTTKON-TAKANA  region,   ALASKA. 

Doily  gage  height  j  in  feely  and  discharge,  in  second-feet,  of  Fi^  Creek  above  Fairbanks 
Creek  for  1907-1908— ConWimeA. 


a  Not  included  In  mean. 
Note.— Discharge  rating  curve  ftiirly  well  defined  below  150  seoond-feet. 
FISH  CREEK  AT  1I0I7TH. 

A  gaging  station  was  established  at  the  mouth  of  Fish  Creek  on 
May  1,  1908.  The  gage  was  a  vertical  staff  driven  into  the  right 
bank  of  the  creek  opposite  Sodabloom's  cabin. 

High-water  discharge  measurements  in  1908  were  made  from  a  car 
and  cable.  AU  others  were  made  by  wading.  This  station  was 
maintained  during  1908  in  cooperation  with  Messrs.  Joslin,  Wobber, 
and  others  to  obtain  data  regarding  a  proposed  power  development 
in  the  Little  Chena  basin. 

No  records  were  obtained  in  1909.  Daily  records  were  kept  during 
July  and  August,  1910,  by  the  Survey.  The  relation  between  gage 
height  and  discharge  was  not  the  same  for  both  years.  Independent 
rating  curves  were  used  each  year.  The  conditions  at  this  stiition 
were  favorable  for  accuracy  and  the  records  should  be  good. 
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Discharge  measurements  of  Fish  Creek  at  mouth  in  1908,  1910,  and  1911. 


Date. 

Hydrograpber. 

he^t. 

Charge. 

Date. 

Hydrograpber. 

be^t. 

Di»- 
charge. 

1908. 
May    6 

C.  C.  Covert 

Feei. 

4.22 

3.98 

4.20 

3.90 

4.02 

3.64 

3.70 

2.30 

2.76 

.90 

.88 

.82 

1.00 

1.10 

Sec.-n. 

618 

530 

646 

558 

571 

385 

525 

148 

208 

26 

26 

25 

29 

32 

1910. 

Hay  21 

22 

July     4 

6 

11 

19 

25 

Aug.    2 

9 

19 

24 

1911. 
Aug.    6 

Feet. 

%t 

do 

do 

106 

Covert  and  White 

C.C.  Covert 

Parker  and  Shaw 

0.  L.  Parker 

0.52 
.50 
.50 
.47 
.70 
.47 
.40 

1.45 
.82 

18.3 

18.5 

do 

do 

Covert  and  White 

do 

C.  C.  Covert 

T.J.Shaw 

17.7 

8 
9 
28 
30 

do 

do 

do 

0.  L.  Parker 

16.9 
33 
16.4 
13.3 

July  20 

21 
30 

Covert  and  Ellsworth. . 

C.  E.Ellsworth 

Geo.  Neuner,  jr 

do 

C.C.  Covert 

T.J.Shaw 

127 

Parker  and  Shaw 

C.  E.  Ellsworth 

40 
16.3 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Fish  Creek  at  mouth  for  1908 

and  1910. 

[Drainage  area,  90.2  square  miles.    Observers:  Sherman  White,  1906;  T.  J.  Shaw,  19ia] 


Digitized  by 


Google 


268      8UBPACE  WATBB  SUPPLY  OP  TUKON-TANANA  REGION,  ALASKA. 

Daily  gage  height^  in/eei,  and  ducharge,  in  $eeond^eet,  of  FiA  Creek  at  movthfor 
1908  and  1910— Contmued, 


July. 

August 

Day. 

July. 

AugML 

Day. 

haSSt 

Db- 
ofaarga. 

.;^t 

Dto- 
charge. 

h^t 

Dis- 

^ 

Db. 
cfaaifc 

charge. 

1910. 
I 

24 

22 

19.8 
19.2 
19.2 

18.0 
17.5 
18.0 
16.6 
17.1 

17.5 
18.0 
17.1 
17.1 
16.1 

15.6 
14.2 
13.8 
15.6 
16.1 

aso 

.47 
.46 
.46 
.44 

.42 
.38 

.40 
.40 
.40 

.89 
.88 
.37 
.37 
.38 

.41 
.50 
.98 
1.40 
1.05 

18.0 
16.6 
16.1 
16.1 
15.2 

14.2 
12.7 
13.3 
13.3 
13.3 

13.0 
12.7 
114 
12.4 
12.7 

13.8 
18.0 
50 
119 
68 

i9ia-coD. 

21 

0.47 
.62 
.62 
.82 
.74 

.62 
.58 
.52 
.48 
.48 
.54 

16.6 

25 

25 

42 

35 

25 

23 

19.2 

17.1 

17.1 

20 

0.94 
.82 
.74 

.78 
.88 

.84 
.78 
.76 

.n 

.67 

54 

2 

0.50 
.53 
.52 
.52 

.50 
.49 
.60 
.47 
.48 

.40 
.50 
.48 
.48 
.46 

.45 
.42 
.41 

.45 
.46 

12 

42 

8 

21 

15 

4 

24 

38 

5 

25 

48 

e 

26 

44 

7 

J7 

38 

8 

28 

31 

9 

29 

32 

10 

30 

28 

31 

25 

II 

Mean  dis- 

12 

19.9 
0.221 

0.26 
42 
13.8 
A 

13 

29.4 

14 

Seoond-teet  per 
square  mile.... 

16 

a32ft 

le 

Run-off   (depth 
in  inches  on 
dratoagearea). 

Maximnm 

17 

ass 

18 

119 

19 

114 

ao 

Accuracy 

A 

Non.— Discharge  curve  well  defined  far  all  stages. 

MILLXB  CBSZK  AT  XOUTB. 

A  gage  was  installed  on  Miller  Cieek  at  its  mouth  May  13, 1908.  It 
was  maintained  in  cooperation  with  Messrs.  Josliii;  Wobber,  and  others 
during  1908,  and  by  the  United  States  Geological  Survey  independ- 
ently in  July  and  August,  1910.  No  daily  records  were  obtained  in 
1909.  Discharges  were  estimated  from  independent  rating  curves 
each  year.  The  channel  shifted  so  badly  during  1910  that  three 
rating  curves  were  used  for  that  season,  but  sufficient  measurements 
were  obtained  to  give  fairly  accurate  estimates  of  daily  discharges. 
The  gage  datum  was  not  the  same  in  1910  as  in  1908,  and  the  channel 
conditions  were  so  changed  that  an  entirely  different  relation  between 
gage  heights  and  discharges  existed  for  each  season. 

Din^iargt  meaturemenU  of  MUUr  Creek  at  mouth  in  1907-8  and  1910-11. 


Date. 

Hydrcgraphcf. 

^^ 

Dis- 
charge. 

Date. 

Hydrogn^dMr. 

hJSl 

Db- 
chaxgv. 

1007. 
July    6 

C.  C.  Oyrert. 

FM. 

'"to 

7.6 
8.0 

28 
26 
29 

4.2 
4.9 

4.9 
6.8 

19ia 
May  21 

July  4 
6 
11 
19 
25 

Aug.    2 

19 
21 
25 

191L 
Aug.    6 

C.  E.  Ellsworth 

FetL 

s^^. 

24 
Aug.  20 

do 

do 

C.C.  Covert 

1.20 
1.20 
1.32 
.60 
.60 
.58 
.62 

do 

Parker  and  Shaw 

Q.L.  Parker 

2.37 
3.40 
3.34 
3.88 
2.33 
2.31 
3.70 
X46 
X43 

34 
19 
2S 

1008. 

T.  J.ffhaw 

4.0 

30 

July  20 

21 

do 

do 

do 

Parker  and  Shaw 

T.J.Shaw 

18 

do 

do 

Covert  and  Ellsworth . . 

C.E.Ellsworth 

Geo.  Neuncr,]r 

do 

4.1 
18 
IS 

15.8 

30 
Aug.    3 

do 

Parker  and  Shaw 

C.  E.  Bltoworth 

&0 
6.1 

L5 

Digitized  by 


Google 


CHEKA   BIVER   DRAINAGE   BASIN. 


269 


OaUy  gage  height  in/eet,  and  dMiarge,  in  wecond-fut,  of  MUUr  Crtek  at  mouth/or  1908 

and  1910, 

[Dmfauge  ares,  16.7  aqmn  mites.    Ohmrvfn:  Shflrman  White,  1906;  T.  J.  81i*w,  1910.) 


1906 

1910 

DV. 

May. 

w 

July. 

Angoit 

July. 

Aocoit. 

heJ^. 

Dis- 
charge. 

he^. 

Dls- 
charge. 

h»S& 

Dis- 
charss. 

i-SR 

Die- 
charge. 

he^it. 

Dis- 
charge. 

he^it. 

Dis- 
charge. 

I 

1.40 
1.10 
.96 
.90 
1.14 

1.60 
1.10 
1.02 
.88 
.86 

.90 
1.18 
1.28 
1.32 
1.24 

1.02 
.96 

1.10 
.89 
.88 

99 

19.6 

14.8 

12.0 

22 

65 

19.6 
16.1 
11.4 
10.6 

12.0 
24 

26 

16.1 
13.8 
19.6 
11.7 
11.4 

0.68 
.62 
.62 
.60 
.68 

.68 
.68 
.60 
.60 
.68 

.66 
.64 
.64 
.60 
.60 

.62 
.60 
.60 
.60 
.61 

.67 
.67 
.66 
.62 
.61 

.60 
.61 

4.6 
6.3 
6.3 
4.9 
4.6 

4.6 
4.6 
4.9 
4.9 
4.6 

4.3 
4.0 
4.0 
4.9 
4.9 

6.3 
4.9 
4.9 
4.9 
6.1 

6.4 
6.4 
5.9 
6.3 
6.1 

4.9 
6.1 

**i*46' 
2.30 
2.36 
2.37 

2.36 
2.36 
2.35 
2.35 
2.36 

2.38 
2.41 
2.39 
2.36 
2.36 

2.34 
2.33 
2.33 
2.34 
2.34 

2.37 
2.39 
2.40 
2.43 
2.39 

2.36 
2.34 
2.33 
2.32 
2.36 
2.36 

3.5 
3.3 
3.1 
2.9 
2.7 

2.5 
2.6 
2.3 
3.3 
3.4 

3.9 
4.6 
4.1 
3.4 
3.4 

3.0 
2.8 
2.8 
3.0 
3.0 

3.6 
4.1 
4.3 
5.2 
4.1 

3.4 
3.0 
2.8 
2.6 
3.4 
3.4 

2.36 
2.34 
2.32 
2.32 
2.32 

2.31 
2.31 
2.31 
2.31 
2.30 

2.30 
2.30 
2.29 
2.29 
2.30 

2.31 
2.36 
2.63 
2.66 
2.62 

2.48 
2.43 
2.42 
2.42 
2.42 

2.42 
2.40 
2.40 
2.38 
2.36 

3.3 

I 

3.0 

i:::::::::::::: :::::: 

2.5 

1 

2.6 

2.5 

; 

2.3 

2.3 

1 

2.3 

>     ... 

2.3 

1 

2.1 

2.1 

:::::::::::;::!::::::: 

2.1 

2.06 
2.08 
2.18 

2.45 
2.42 
2.20 
2.18 
2.16 

1.90 
1.00 
1.22 
1.22 
1.16 

.96 
.96 
1.18 
1.25 
1.36 
1.36 

91 
94 
101 

122 
120 
103 
101 
99 

79 
66 
20 
20 
22 

13.8 

14.8 

24 

30 

36 

36 

2.0 

2.0 

2.1 

2.3 

3.4 

10.4 

13.5 

0.60 
.60 

4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.6 
4.3 

10.0 

8.4 

6.7 

6.4 

6.4 

6.4 

6.4 

6.7 

6.7 

.60 
.68 
.66 

6.2 

4.6 

4.4 

Maandis- 

62.7 
3.76 

2.66 
122 

13.8 
C 



20.9 

1.26 

0.93 
66 
10.6 
B 

4.82 

0.289 

0.13 
4.9 
4.3 
B 

4.99 
a299 
a  30 

n 

B 

8.33 

0.199 

0.23 
5.2 
2.3 
B 

4.56 

tcond-feet 
wr     square 
one 

a273 

iD-ofl  (depth 
Q  inches  on 
Ir&insf^ana) 

0.31 
13.5 

2.0 

career. ..... 

B 
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270     SXJBFACE  WATEB  SUPPLY  OP  YTJKON-TANANA  BEGION,   A  f  ark  A. 


The  following  miscellaneous  discharge  measurementB  were  made 
in  the  Little  Qiena  River  drainage  basin: 

MiicMmeous  measurements  in  LittU  Chena  River  dndnage  basin  from  1907  to  1911. 


Date. 


StiMm. 


TributMy  to— 


Locality. 


Dis- 
charge. 


Drain- 


I>i». 

chaige 

per 

sqmn 


July  10,1910 
July  31,1910 
July  7,1910 
\uti.  9,1910 
Aug.  22,1910 
July  20,1907 

Auc.  22,1907 
July  19,1908 
July  7,1910 
Auk.  9,1910 
Aug.  23,1910 
Aug.  6,1911 
July  20,1907 
July  5,1907 
July  24,1907 

Do 

July  7,1910 
Aug.  9,1910 
Aug.  23,1910 
Aug.  7,1907 
July  21,1908 
Aug.  1,1908 
July  «,  1910 
Aug.  6,1907 
Aug.  7,1907 
July  21,1908 
Aug.  1,1908 
July    6,1910 


SombCnek 

do 

SoloCrmk 

....do 

do 

B«w  Creek 


....do.... 
....do.... 
....do.... 
....do.... 


Little  Cbena  River. 

do 

FishCx«ek 

.....do 

....do 

.....do 


Mouth. 
....do. 


.do 

do 

Fairbanks  Creek... 

do 

.-..do 

.....do 

do 

do 

do 

Milkr  Creek 

do 

....do 

do 

-...do 

do 

....do 

do 

HeimCredc 


....do 

..-do 

....do 

.do. 


....do.... 
...-do.... 
.do. 


do... 

....do... 
....do... 
....do... 
....do. 


....do., 
.-..do.. 
....do., 
.do. 


—  ..do 

....do 

do 

....do 

do 

Miller  Creek. 


do. 

.....do 

do 

Below  Teeumseh 
Creek. 

do 

.....do 

Mouth 

do 

do 

do 

Elevation  1,400  feet.. 
Elevation  1,375  feet.. 
Elevation  1,300  feet.. 
Elevation  1,250  feet.. 

Mouth 

.....do 

do 

Above  Heim  Creek... 

do 

....do 

do 

Below  Helm  Credc. . . 

....do 

....do 

do 

Mouth 


Stc-fU 

8.7 

14.9 

.89 

.76 

2.5 

8.4 

7.0 
5.4 
3.2 
2.6 
6.6 
2.8 
L3 

.72 
1.4 
2.2 
3.8 
2.7 
7.4 
4.9 
2.5 
2.2 
1.7 
8.0 
8.0 
3.1 
2.4 

.44 


8q.m. 
41.5 
41.5 
5.1 
&.1 
5.1 
12.0 

12.0 
12.0 
13.8 
13.8 
13w8 
13.8 


0.21 
.36 

.18 

.70 


.45 

.33 
.19 
.48 

.30 


1&9 
1SL9 
18w9 
6L0 
6.0 
6.0 
6uO 
10.0 
10.0 
10.0 
10.0 
4.0 


.20 
.14 
.39 
.» 
.42 
.» 
.28 
.80 

.m 

.31 
.91 
.11 


TOLOVANA  BIVEB  DBAINAaS  BASIN. 
DESCRIPTION. 

Tolovana  River  enters  Tanana  River  from  the  north  about  midway 
between  Fairbanks  and  Fort  Gibbon.  The  main  stem  of  the  river 
rises  in  the  divide  between  Hess  and  Beaver  creeks  and  flows  in  a 
general  southwesterly  direction  with  a  length  of  about  125  miles  by- 
map  measure.  The  first  30  miles  of  its  course  is  through  a  narrow 
valley  with  bounding  ridges  about  2,000  feet  high.  The  valley 
broadens  sharply  to  about  4 'miles,  and  there  West  Fork  joins  the 
main  stream.  About  40  miles  below  West  Fork  the  Tolovana  leaves 
the  hills  and  enters  a  large  northern  indentation  of  the  Tanana  Val- 
ley. A  little  beyond  the  foothills  it  receives  the  waters  of  TataUna 
and  Chatanika  rivers  from  the  east.  Between  West  Fork  and  the 
Tanana  the  stream  has  a  very  low  gradient  and  follows  a  tortuous 
course  between  deep-cut  alluvial  banks.  The  lowlands  are  covered 
with  many  sloughs  and  small  lakes,  rendering  travel  almost  impos- 
sible during  the  summer  months  except  by  boat. 

No  records  of  stream  flow  were  obtained  on  the  main  stream.  The 
West  Fork,  Washington  Creek,  and  Chatanika  River  basins  will  be 
discussed  separately. 
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WEST  FOBK  OF  TOLOYANA  BIYEB  DBAIKAQB  BASIN. 
DBSOBIPTIOV. 

West  Fork  of  Tolovana  River  is  formed  by  three  main  arteries — 
Goose,  Starvation,  and  Moose  creeks — ^which  flow  northeastward  in 
generally  parallel  courses  for  the  greater  part  of  their  length.  They 
are  separated  by  benchlike  divides  which  rise  600  to  800  feet  above 
the  V  jley  bottoms. 

Groose  Creek  is  the  largest  of  the  three  and  drains  the  highest  groxmd. 
Sawtooth  Mountain,  rising  high  above  it  on  the  north,  contributes 
the  greater  part  of  the  run-off.  The  valley  has  an  average  width  of 
perhaps  one-fourth  mile  and  is  rather  difficult  to  travel,  having  an 
extra  thickness  of  the  prevalent  moss  and  containing  many  *' nigger- 
heads''  in  a  bed  of  muck  and  water.  The  bottom  land  is  dotted 
with  clumps  of  spruce  and  birch,  but  the  timber  generally  is  small. 
The  creek  crosses  from  side  to  side  of  the  valley,  and  its  gravelly  bed 
contains  large  bowlders.  The  right  slope  is  steep  and  makes  a  sharp 
angle  with  the  bottom  land  and  is  imbroken  by  any  noticeable  water- 
courses below  Buckeye  Creek.  The  left  bank  is  marked  by  numerous 
feeders,  with  deep-cut  valleys  extending  back  for  several  miles. 

Buckeye  Creek  is  tributary  to  Goose  Creek  from  the  left  about  10 
miles  from  the  mouth.  It  has  shown  sufficient  gold  to  warrant 
careful  prospecting.  The  creek,  however,  probably  never  furnishes 
sufficient  water  for  anything  more  than  the  washing  of  spring  dumps. 

Starvation  and  Moose  creeks  were  visited  only  at  the  mouth,  but 
as  seen  from  a  distance  the  lower  valleys  appeared  to  have  the  same 
general  characteristics  as  those  of  Goose  Creek. 

No  daily  records  of  stream  flow  were  obtained  in  this  basin. 

msoBLuaizons  KSASxnEtsMEirTS. 

The  following  miscellaneous  discharge  measurements  were  made 
in  the  West  Fork  of  Tolovana  River  drainage  basin  in  1908: 

liucellaneous  measurements  in  West  Fork  of  Tolovana  River  drainage  basin  in  1908. 


Date. 

stream. 

Tributary  to— 

Locality. 

Dis- 
charge. 

Drain- 
age 
area. 

Dis- 
charge 

per 
square 
mile. 

1906. 
iug.  13 

13 

13 
13 

West  Fork  of  Tdo- 

YBna  River. 
Starvation  Creek 

Moose  Creek 

Goose  Creek 

Tolovana  River 

West  Fork  of  Tolo- 
vana River. 

do 

do 

Below^oose  Creek. . . . 
Mouth 

See.'fi. 
4.0 

2.2 

1.9 

3.2 

1.6 

.2 

Sq.  ml 
43.8 

23.8 

19.8 
41.0 
20.8 
10.6 

0.091 
.092 

do 

.096 

4  miles  above  mouth . . 
Below  Buckeye  Creek. 
Mouth 

.078 

14 

..do 

do 

.(m 

14 

Buckeye  Creek 

Ooose  Creek.. 

.019 
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ym  cwaxK  i»aikagb  basin. 


I  Oaek  IMS  la  the  soatbem  slope  of  the  dividmg  ridge 
scmth  ol  BeftT^er  Oeek  dnmMgb  hmm  and  flows  southwestward  into 
T«ulma  Srner  about  15  milas  aboTe  the  confluence  of  tiiat  stream 
vith  the  ToloTBoa.  It  paraBalB  the  nifttanifrii,  from  which  it  isaq^ 
mrmi^  «t  a  distanoe  of  about  6  mflfis  by  a  hi^  dividing  ridge.  The 
creek  k  aboot  S5  milflB  long  and  drains  an  area  of  198  square  miles. 
It  is  shaim  on  the  rscouuBsanoe  map  ot  the  Fairbanks  quadrangle. 
The  TaHer  is  kmg  and  Bantyw,  is  wqU  timb«^,  and  is  bordered  oa 
each  ade  br  high  lidgBs,  which  are  in  jdaoes  from  1,200  to  l^feet 
aboTe  the  stream  bed. 

Aggie  OrMki  which  enten  Washingtcm  Oeek  about  12  miles  above 
its  mouth,  is  its  qdIt  important  tributaiy.  This  stream  is  about  12 
mik«  long  and  dnins  an  area  of  35^  square  miles. 

A  fall  of  about  200  feet  in  8  nules  oa  Washington  Creek  beknr 
Aggie  Creek  affoids  of^Kutunit j  for  some  small  power  developments. 
In  19iiS  the  break-up  <m  Washington  Creek  occurred  about  May  5, 
but  there  was  considerable  ice  in  the  stream  until  after  May  9,  aiHi 
the  water  could  not  have  been  used  in  a  diverting  ditch  until  about 
May  20. 

The  records  of  this  basin  were  obtained,  in  cooperation  with  Martin 
Harrais,  to  determine  the  poeaibility  of  using  the  stream  for  the 
developniMit  of  powrr. 

This  station  was  established  May  23,  1908,  about  500  feet  above 
the  mouth  of  Aggie  Creek.  The  gage,  known  as  gage  No.  2,  was 
fastened  to  a  wooden  trestle  imder  Uie  footbridge  constructed  for 
high-water  measurements.  Conditions  at  the  station  were  favoraUe 
for  accuracy. 


Dw^arge  wi«uujrw%nU»  c/  WmMi^itom  Cndt  dbave  Aggie  Creek  in  1908 

• 

^^                 i  ^u      t£^                     »^ 

b^bL 

ctatjt 

Mmt  23 '     t^65 

Ill      1   JqIt  SB 

FttL 

2,10 
ilO 

*^t, 

24 X60 

3(M      !   Aim.  It 

n.3 

July  27.. 2. OS 

18.2I'        ' 
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DaHy  gage  hei^,  in  feet  ^  and  ditcharge^  in  tecond-feU^  of  WathingUm  Creek  above  Aggie 

Creek  Jor  1908, 

[Dralmge  areafll?  square  mUfls.  OlMrver,  B.  J.  Berger.  ] 


May. 

June. 

July. 

August 

September. 

D»y. 

h?St. 

Dis- 
charge. 

Gage 

Dis- 
charge. 

Oage 
h»l2^ 

Dis- 
charge. 

iM^t 

Dis- 
charge. 

Oage 
hel^t. 

Dis- 
charge. 

1 

1 

3.45 
3.22 
3.00 
2.95 
2.82 

3.38 
3.38 
3.08 
2.90 
2,68 

2.55 
2.48 
2.62 
2.62 
4.50 

3.75 
3.32 
3.00 
3.20 
3.22 

3.10 
S.78 
3.12 
2.82 
2.60 

2.40 
2.42 

266 
203 
146 
135 
109 

245 
245 
103 
124 
82 

63 
54 

74 

74 

667 

342 
231 
146 
196 
203 

170 
350 
176 
109 
70 

45 

48 
48 
48 

48 



"2.' 40 
2.40 

2.35 
2.40 
2.60 
2.65 
2.45 

2.38 
2.32 
2.20 
2.20 
2.25 

2.20 
2.20 
2.22 
2.22 
2.20 

2.30 
2.18 
2.10 
2.15 
2.15 

2.16 
2.16 
2.20 
2.22 
2.15 
2.16 

46 
46 
46 
45 
46 

40 
45 
57 
63 
51 

43 
87 
26 
26 
30 

26 
26 
28 
28 
26 

26 
24 
18 
22 
22 

22 
22 
26 
28 
22 
22 

2.15 
2.18 
2.25 
2.20 
2.20 

2.18 
2.16 
2.15 
2.16 
2.15 

2.15 
2.15 
2.15 
2.15 
2.16 

2.15 
2.15 
X20 
2.15 
2.22 

2.20 
2.22 
2.22 
2.20 
2.15 

2.20 
2.20 
2.20 
2.25 
2.26 
2.20 

22 
24 

30 
26 
26 

24 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
26 
22 
28 

26 

28 
28 
26 
22 

26 
26 
26 
30 
30 
26 

2.26 
2.32 
2.68 
2.80 

80 

2 '               ' 

88 

3:..:.::.::..::::...i    "::i 

67 

4 

.......  j.. ...... 

104 

5 

6 

7 

8 

9 

• 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

3.65 
3.65 
3.45 

3.20 
3.15 
3.35 
3.50 
4.00 
3.75 

316 
316 
266 

196 
183 
236 
278 
406 
342 

24 

25 

25 

2T 

a 

29 

30 

31 

Mean    dis- 

282 
2.41 

0.81 
408 
183 
C 

• 

150 
1.36 

1.52 
657 
46 

33.2 
0.284 

0.33 
63 
18 
B 

24.6 
0.210 

0.24 
30 
22 

60.8 

Second-feet  per 

0.612 

RoiH>fI  (depth  in 
inches  on  drainage 
area) 

0.08 

M^^innini  x  ^     ... 

104 

Minhrmm 

30 

Accoracy 

B 

Non.~Di8charge  curve  lairly  well  defined  below  400  second-feet. 

WASHnroToir  creek  below  agoie  creek. 

This  station  was  established  May  5,  1908,  by  E.  J.  Berger.  Gage 
No.  1,  first  installed,  was  replaced  on  May  24  by  gage  No.  4,  which 
IB  located  about  500  feet  below  the  mouth  of  Aggie  Creek,  on  the  left 
bank,  and  is  referred  to  a  spike  driven  in  a  notch  cut  at  the  base  of  the 
fttream  side  of  a  Cottonwood  tree  about  10  inches  in  diameter  and  10 
feet  back  from  the  edge  of  the  bank;  the  top  of  the  spike  is  9.9  feet 
above  the  gage  datum. 

Theoretically  the  discharge  at  gage  No.  4  should  represent  the 
totals  at  Nos.  2  and  3,^  but  it  does  not  always  do  so,  for  during  high 


42013'— wsp  342—15- 


^  See  Aggie  Creek  at  mouth,  p.  275. 
—18 
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water  a  small  stream  from  the  left  bank  discharges  between  the 
gagesy  and  during  low  water  more  or  less  seepage  takes  place  through 
the  gravel.  The 'records  check  very  closely,  however,  and  probably 
give  very  nearly  the  actual  discharge  of  the  creek  during  the  season. 

/Hadknye  mtasuremenU  of  WdikingUm  Creek  below  Aggie  Creel  in  1908, 


Date. 

he^t. 

Dis- 
diaise. 

1 

Date. 

1 

b2S?t. 

DIs- 

Mat  aei 

3.30 
3,35 
1.90 

440 
2S.8 

1 

1  July  28 

1.8S 
1.80 
1.80 

^0 

^^S:::::::::::::::::::::::: 

1  Auc.18 

35^9 

Julys? 

1     ^  19   .     

2S^< 

1 

DoUm  gage  heighiy  in  feet,  and  dudiarge,  in  ieeond-feet,  of  WiukingUm  Creek  below  Aggie 

Creek  for  1908. 

rDrmlnace  ana,  147  aqaare  mOas.    Obaww,  E,  J.  B«fer,) 


D»y. 


May- 


Oaca 
heigfat. 


Dis- 
charge, 


June. 


Oace 

iMiSlt. 


Dis- 
diargei 


July. 


Oase 
he^ot 


Dis- 
charge. 


August. 


Oaee 
beSit 


Dis- 
charge. 


Gage 
bei^t 


Dfe. 


I.. 
2., 

3.. 
4.. 
5., 

«.. 
7,. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 


19..!..!."  '.!!!*!! 

ao!!!!!!!!!!!!!!!!!!!  !!!!!!!! 

21 1 

22 

23 

.      3,10 

!    3.ri 

3.18 

2-93 
2.SJ* 
3.06 
3.20 
3.52 
3,40  ' 

24 

25 

26 

27 

2S 

29 

30 

31 

Mean  discharge. 
Seoond-feet    per 

square  mile 

Run-off  (depth  in 

inches  on  drainage 


a). 


Maximum. 
Minimum.. 
Accuracy.. 


840 

720 
780 
880 
930 
1.300 

780 
088 

1,130 
1.160 
1.400 

1,280 
1.240 
1,160 
1.040 
1,120 

840 
490 
328 
440 
352 

350 
3M 
310 
370 
525 
465 


S.13 
S.00 
2. 75 
2.70 
3.82 

2.98 
2.96 
3.78 
3.64 
2.45 

2.33 
2.36 
3.38 
3.43 
S.66 

S.18 
3.91 
3.68 
3.82 
2.84 

2.75 
3.22 
2.76 
2.52 
3.30 

3.10 
3.15 


384 
185 
166 
141 

279 
374 
194 
149 
104 

80 
70 
89 
98 
600 

860 
346 
160 
210 
218 

185 
375 
188 

118 

n 

52 
58 
56 
56 
56 


3.10 
3.10 

2.05 

%n 

3.34 

3.30 
3.18 

X18 
3.05 
1.86 
1.85 
1.92 

1.87 
1.87 
1.91 
1.91 
1.88 

1.85 
1.83 
1.75 
1.82 
1.81 

1.80 
1.80 
1.90 
1.90 
1.79 
1.78 


48 


1.80 
1.84 
1.92 
1.86 
1.85 

4.80 
1.80 
1.80 
1.80 
1.80 

1.80 
1.80 
1.80 
1.80 
L80 

1.80- 
1.80 
1.85 
1.80 
1.88 

1.85 
1.88 
1.88 
1.85 
1.80 

1.86 
1.86 
1.86 
1.99 
1.92 
1.86 


1.95 
2.06 
2.32 
3.55 


38 
41 
83 
131 


774 
5.26 


5.28 
1,400 
234 
D 


182 
1.83 


1.37 
600 
52 
B 


41.3 
a381 

a334 
88 
36 
B 


30.8 
a  310 


0.34 
37 


TS.1 


o  Disctmges  from  May  5  to  22,  inclusive,  are  based  on  readings  from  gage  No.  1,  and  oo  aooeamt  of 
nnftivorable  channel  conditions  are  approximate.  -o  ©-©  »  %  w 

NoTK.— Discharge  curve  (airly  welfdeOned  below  600  sscoDd-lvet. 
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This  station  was  established  May  23,  1908.  The  gage,  known  as 
gage  No.  3,  is  located  on  the  right  bank  about  1,000  feet  above  the 
mouth  of  the  stream.  It  is  referred  to  a  spike  driven  in  the  top  of  a 
stump  about  5  feet  farther  downstream  on  the  same  side;  the  top  of 
the  spike  is  6.10  feet  above  the  datum  of  the  gage. 

Di$(^uirg€  measttrementi  of  Aggie  Creek  at  motUh  in  1908. 


Date. 

hei^t. 

Discharge. 

Date. 

height. 

Dbdiarge. 

May  23 

Fed. 
2.92 
3.29 
.05 

136 
6.3 

July  28.. 
Aug.  10.. 

Feet. 
1.09 
.90 

Sec.-feet. 
8.8 

^  :...-. 

7.0 

joiy^: :..:... 

Mlygage  height,  in  feet,  and  discharge,  in  second-feet,  of  Aggie  Creek  at  mmUhfor  1908. 
[Drainage  area,  35.8  square  miles.    Observer,  E.  J.  Berger.] 


May. 

June. 

July. 

August. 

September. 

Day. 

Oaxe 
height. 

DIs- 
charge. 

he^t 

Dis- 
charge. 

hei^t 

DIs- 
charge. 

Oage 
he^t 

DIs- 
charge. 

hei^t 

Dis. 
charge. 

, 

2.30 
2.50 
1.80 
1.72 
1.80 

1.78 
1.65 
1.75 
1.58 
1.47 

1.40 
1.38 
1.32 
1.55 
1.90 

1.50 
1.35 
1.30 
1.30 
1.30 

1.30 
1.35 
1.17 
1.15 
1.05 

1.07 
1.02 

66 
79 
36 
31 
36 

34 
28 
34 
24 
20 

17 
16 
14 
23 
41 

21 
16 
14 
14 
14 

14 

16 
11 
10 
8.0 

8.5 

7.8 
7.8 
7.8 
7.8 

***i.*do' 

1.00 

1.02 
1.05 
1.17 
1.30 
1.07 

1.10 

1.02 

.98 

.98 

.96 

1.02 
1.02 
1.00 
1.00 
1.00 

1.00 
.95 
.95 

1.00 
.98 

.95 
.95 
1.05 
.98 
.88 
.85 

7.6 
7.5 
7.6 
7.5 
7.5 

7.8 
8.0 
11.0 
14.0 
9.5 

9.0 
7.8 
7.0 
7.0 
7.0 

7.8 
7.8 
7.5 
7.5 
7.5 

7.5 
6.5 
6.5 
7.5 
7.0 

6.6 
6.5 
8.0 
7.0 
5.0 
4.5 

0.92 

1.00 

1.00 

.98 

.05 

.92 

.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.95 
.95 
.95 
.95 
.95 
.95 

6.2 
7.5 
7.5 
7.0 
6.5 

6.2 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

1.08 
1.18 
1.30 
1.35 

8.6 

2 

10.6 

8 

14.0 

16.0 

5 

J 

1 

1 

1...  . 

) 

» 

1. 

j 

<• 

1 

2.90 
3.15 
2.60 

2.06 
2.05 
2.40 
2.67 
3.02 
3.12 

107 
125 
86 

50 
50 
72 
91 
116 
123 

. 

Mean  discbarge. 
»nd-feet    per 
quaremiie 

91.2 
2.56 

0.85 
125 
50 
B 

22.5 
0.629 

0.70 

79 
7.8 
B 

7.58 
0.211 

0.24 
14.0 
4.5 
B 

:::::::: 

6.26 
0.174 

0.20 
7.5 
6.0 

B 

12.2 
0.341 

in-ofl   (depth  In 
Dches  on  drainage 
irfa)           

0.05 

odfflum 

16.0 

nimum 

8.5 

mracy 

B 

7otB.— Discharge  curve  felrly  well  defined  for  all  stages. 
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GHATANIKA   RIYEB  DRAINAGE   BASIN. 
DX8CBIPTZ0H. 

Chatanika  River  is  formed  by  the  junction  of  Faith  and  McManus 
creeks,  which  drain  the  high  ridge  constituting  the  divide  betwe^ 
the  lower  Tanana  and  Yukon  basins.  The  river  flows  southwest- 
ward,  in  a  winding  course,  through  a  long  and  rather  narrow  vaUey, 
and  imites  with  the  Tolovana  from  the  east  about  30  miles  above  the 
confluence  of  that  stream  with  the  Tanana.  It  clings  mostly  to  the 
western  side  of  the  valley,  which  is  from  one-half  mile  to  7  miles  wide 
and  about  80  miles  long.  Its  drainage  area  above  its  mouth  is 
approximately  1,300  square  miles. 

Below  the  junction  of  Faith  and  McManus  creeks  the  stream  has 
a  shifting  gravelly  bottom.  At  low  and  medium  waters  it  flows  in  a 
series  of  pools  and  rapids  in  a  channel  75  to  200  feet  wide;  but  during 
high  water  it  may  spread  through  several  channels,  covering  a  vridtii 
of  100  to  400  feet.  This  high-water  channel  is  usually  well  defined 
by  steep  alluvial  banks  8  to  10  feet  high. 

Below  Poker  Creek,  a  tributary  from  the  right  about  40  miles 
downstream  from  the  junction,  the  valley  widens  and  the  bottom 
lands  become  marshy  and  swampy.  From  the  left,  the  Chatanika 
receives  drainage  from  Cleary,  Eldorado,  Dome,  and  Vault  creeks,  and 
other  less  important  streams  from  the  mining  district  proper.  Below 
these  tributaries  the  valley  narrows  to 'a  gorgelike  channel,  which  it 
follows  for  about  10  miles,  after  which  the  dividing  ridges  disappear 
and  the  stream  meanders  through  the  low  swampy  grounds  to  the 
north  of  Tanana  River.  About  10  miles  from  its  mouth  Goldstream 
Creek,  its  largest  tributary,  joins  it  from  the  left. 

The  average  elevation  of  the  divides  in  the  upper  drainage  area  of 
the  Chatanika  is  between  3,000  and  4,000  feet  above  sea  level,  and 
the  altitude  of  the  ridges  boimding  the  valley  on  the  east  and  west  is 
about  2,000  feet.  Below  an  altitude  of  1,800  to  2,000  feet  the  slopes 
are  heavily  timbered. 

The  tributary  streams  from  the  right  are  short  and  precipitous, 
flowing  through  V-shaped  valleys.  Those  from  the  left  have  less  pre- 
cipitous courses  and  broader  valleys  and  gradually  lose  themselves 
in  the  rather  broad  expanse  of  swamplike  bottom  lands. 

McManus  Creek,  the  left  fork  of  Chatanika  River,  rises  between 
the  headwaters  of  Birch  Creek,  a  tributary  of  the  Yukon,  and  the 
west  fork  of  the  Chena,  a  tributary  of  the  Tanana.  The  ridges  that 
surround  it  have  a  general  elevation  of  about  3,000  feet.  Its  prin- 
cipal tributaries  are  Montana  and  Idaho  creeks,  from  the  north,  and 
Smith  Creek,  which  enters  from  the  south  near  its  mouth.  Pool 
Creek  is  tributary  to  Smith  Creek. 
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Faith  Creek,  the  right  fork  of  CSiatanUca  River,  has  its  source  in  the 
southeasterly  slope  of  the  high  ridges  separating  the  Beaver  and  Birch 
creek  drainage  basins  from  that  of  the  Chatanika.  It  occupies  a 
rather  narrow,  irregular  valley,  very  steep  in  its  upper  course,  and 
drains  an  area  of  51  square  miles.  It  is  formed  by  the  union  of  Hope 
and  Charity  creeks.  Homestake  Creek  is  a  tributary  of  Charity 
Creek. 

In  the  upper  portion  of  the  valley  considerable  ice  remains  as  late 
as  the  middle  of  July,  especially  in  Charity  Creek  and  along  Faith 
Creek  below  the  mouth  of  Charity  Creek. 

The  altitude  and  drainage  area  of  the  upper  CSiatanika  has  attracted 
the  attention  of  ''outside"  capital  for  some  tune.  The  general 
topography  has  seemed  suitable  for  a  possible  water  supply  by  ditch 
line  to  the  mining  district  proper,  and  the  favorable  slope  of  portions 
of  Faith  and  McManus  creeks  has  made  them  attractive  to  the  pro- 
motor  for  hydraulicking.  Actual  records  of  stream  flow,  however, 
have  shown  that  it  would  not  be  feasible  to  undertake  to  convey 
water  from  this  basin  to  the  Fairbanks  mining  district. 


MeXAVxre  o: 


K  AT  MOTTTB. 


A  gaging  weir  was  established  on  McManus  Creek  near  its  mouth 
June  20,  1907,  by  the  Chatanika  Ditch  Co.,  and  records  were  kept 
until  the  weir  was  washed  out  on  September  5.  The  keeping  of 
daily  records  was  not  resumed  until  May  25,  1910,  when  a  staflp 
gage  was  installed  near  the  mouth  of  the  creek  opposite  the  Faith 
Creek  road  house.  The  channel  remained  fairly  stable  xmtil  1912. 
Two  rating  curves  were  used  for  that  season.  The  gage  datum  varied 
from  year  to  year  but  remained  at  a  constant  elevation  during  each 
season.  The  rating  curves  are  fairly  well  defined  below  400  second- 
feet. 

Diadiarge  measwremenU  of  McManus  Creek  at  mouih  in  1907-8  and  1910-1912. 


Dite. 

hei^t 

Dfa- 
durge. 

Date. 

^t. 

Dis- 
charge. 

Date. 

A 

Dto- 
charge. 

1907. 
July   10 

Feet, 

Sec-ft, 
15.6 
16.4 
15.6 

59 

393 

mo-Contd. 

June  12: 

12 

July    9 

Aug.    1 

1911. 
June  15 

16 

July  14 

Feet. 
3.66 
3.64 
2.79 
2.96 

3.58 
3.45 
2.80 

260 
23 
50 

264 

176 
28 

1911-Contd. 

Aug.    4 

12 

1912. 
June  10 

26 

July  23 

Aug.  16 

Feet. 
2.74 
2.82 

3.20 
3.60 

2.88 
2.98 

8ee.-n. 
11  0 

lo:.:;;::: 

18  7 

12 

1906. 
July  14 

84 
206 

1910. 
May  26 

3.80 

26 
44 
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Daily  dMicarge,  in  aecond-feet,  of  McManus  Creek  near  mcuthfor  1907. 
[ElevBtion,  1^6  feet;  drainage  area,  80  square  miles.] 


Day. 

June. 

Jnly. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

SepL 

J 

21. « 
20.1 
19.0 
18.6 
17.8 

10.1 
17.6 
17.8 
16.8 
16.0 

W.1 
15.0 
15.4 
17.8 
18.6 

10.0 
21.6 
84.7 
40.0 
SL6 

81.2 
80.8 
66.1 
61.2 
63.4 

60.6 
98.6 
84.3 
76.6 
77.8 

62.2 
49.8 
45.6 
40.0 
37.2 

42.4 
39.0 
37.4 
34.7 
33.6 

7L6 
62.8 
67.8 
67.2 

........  1 

21 

34.8 
31.2 
34.8 
25.0 
21.7 

25.0 
24.3 
31.1 
26.0 
23.2 

26.0 
21.2 
17.8 
21.4 
19.1 

38.6 
29.9 
23.9 
21.& 
1R.8 
16.7 

32.2 
68.7 
5a3 
67.1 
81.2 

102.0 
92.6 
91.2 
114.0 
112.0 
911 

2 

22 

3 

23 

4 

24 

6 

25 

0 

26 

7 

27 

8 

28.... 

9 

29 

i5:::::::::  ::: 

30... 

11 

31 

12 

Mean  dis- 
charge... 
Seooad-feet  per 

square  mile 

Run-off   (depth 
in   inches  on 
drainage  area). 

28.6 
0.356 

a  15 

21.4 
0.2B8 

0.31 

66.4 

asx) 
a96 

13 

H 

16 

*. 

1« 

17 

18 

19 

20 

34.8 

Note.— These  discharges  were  measured  by  weir  and  were  furnished  by  the  Chatanika  Ditch  Co. 

Daily  gage  height,  in  feet,  and  (Hscharge,  in  ucond-feety  of  McManus  Creek  at  movA 

far  1910-1912. 

[Drainage  area,  80  square  miles.    Observers:  Joseph  Pringle,  1910;  Qeoige  Loper,  1911-12.] 


May. 

June. 

July. 

August 

September. 

Day. 

Osee 
height 

Dis- 
charge. 

^t 

Dis- 
charge. 

^^ 

Di*. 
charge. 

hfl^t 

Dia- 
chargew 

hei%\. 

Dto- 

1910. 
1 

3.62 
3.38 
3.36 
3.30 
3.48 

3.31 
3.16 
3.10 
3.21 
4.62 

4.06 
3.60 
3.30 
3.16 
3.10 

3.10 
3.04 
3.00 
2.99 
2.97 

3.00 
3.60 
3.18 
3.14 
3.12 

3.08 
3.16 
3.14 
3.06 
2.86 

242 

183 
176 
162 
225 

156 
104 
85 
120 
760 

486 
277 
152 
104 
85 

85 
69 
69 
57 
63 

69 
277 
110 
97 
91 

80 
100 
97 
72 
30 

2.80 
2.80 
2.81 
2.80 
2.92 

2.89 
2.80 
2.80 
2.79 
2.78 

2.78 
2.78 
2.78 
2.77 
2.76 

2.76 
2.76 
2.74 
2.74 
2.74 

2.76 
2.81 
2.86 
3.18 
2.98 

2.86 
2.80 
2.80 
2.78 
2.96 
3.00 

23 
23 
24 
23 
42 

36 
23 
23 
22 
21 

21 
21 
21 
20 
19.0 

19.0 
18.0 
17.0 
17.0 
17.0 

18.0 
24 
32 
110 
65 

32 
23 
23 
21 
61 
69 

2.92 
2.87 
2.86 
2.82 
2.80 

2.80 
2.80 
2.78 
2.76 
2.75 

2.74 
2.74 
2.72 
2.72 
2.70 

2.70 
2.73 
2.92 
3.60 
3.84 

3.38 
3.16 
3.06 
3.13 
3.24 

3.28 
3.26 
3.22 
3.17 
3.10 
3.04 

42 
34 
32 
28 
23 

23 

23 

21 

19.0 

18.0 

17.0 
17.0 
15.0 
15.0 
13.0 

13.0 
16.0 
42 

277 

387 

183 
104 

75 

94 
130 

145 

138 
123 
107 

85 

69 

3.02 
3.00 
3.00 
3.08 
3.32 

3-42 
3.39 
3.34 
3.27 
3.21 

3.16 
3.06 
3.04 
3.14 
3.61 

3.48 
3.39 
3.32 
3.26 
3.30 

3.29 
3.26 
3.13 
3.06 
3.05 

64 

2 

9 

3 

SB 

4 

9 

6 

IflQ 

6 

199 

7 

187 

8 

168 

9 

141 

10 

lao 

11 

1(M 

12 

SO 

13 

09 

14 

97 

16 

28S 

16 

22S 

17 

1S7 

18 

110 

19 

IS 

20 

152 

21 

14S 

22 

138 

23 

91 

24 

80 

26 

3.78 

3.38 
3.32 
3.36 
3.62 
3.66 
3.60 

369 

183 
160 
176 
242 
266 
277 

n 

26 

27 

* 

28 

29.... 

30 

31 

Mean   dls- 
chu^e 

236 
2.96 

0.77 
369 
160 

A 

166 
1.94 

2.16 
760 
80 
B 



29.0 
0.362 

a42 
110 
17 
A 

75.0 
0.988 

Loe 

387 
13 
A 

131 

8-econd-feet   per 
square  mile 

L64 

Run-off  (depth  in 
taiches  on  drainage 
area) 

L52 

Maximum 

2S3 

MininitiTn ......  ^  x 

50 

Aoouracy 

A. 
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Daibf  gage  height,  in  feet,  and  dwAarge,  in  second-feet,  of  McMamu  Creek  at  numth 
for  /9/0-i9i£— Continued. 


May. 

Jane. 

Jnly. 

August. 

September. 

Dmy. 

lie^. 

Di»- 
ehargei 

m^t. 

DIs- 
Charge. 

heiS^t. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

heU^t 

Dif- 
oharge. 

mL 
1 

3.75 
3.85 
3.85 
3.75 
3.75 

3.05 
3.65 
3.60 
3.55 
3.45 

3.45 
3.55 
3.60 
3.50 
3.52 

3.60 
3.62 
3.55 
3.55 
3.45 

3.38 
3.32 
3.22 
3.18 
8.10 

3.10 
3.08 
3.00 
3.00 
3.08 

822 
368 
368 

322 
322 

414 
278 
256 
233 
190 

190 
233 
255 
211 
220 

255 
264 
233 
233 
190 

163 
140 
107 
94 
72 

72 
67 
48 

48 
67 

3.18 
3.32 
3.40 
3.22 
3.35 

3.35 
3.30 
3.06 
2.98 
2.90 

2.88 
2.96 
2.92 
2.88 
2.85 

2.88 
2.85 
2.85 
2.85 
2.80 

2.80 
2.80 
2.80 
2.80 
2.78 

2.80 
2.80 
2.78 
2.75 
2.75 
2.75 

94 
140 
170 
107 
152 

152 
133 

67 

44 

30 

27 
44 

34 
27 
24 

27 
24 
24 
24 
17.0 

17.0 
17.0 
17.0 
17.0 
15.0 

17.0 
17.0 
16,0 
12.0 
12.0 
12.0 

2.76 
2.75 
2.76 
2.75 
2.75 

2.76 
2.75 
2.75 
2.75 
2.78 

2.85 
2.82 
2.80 
2.82 
3.82 

3.48 
3.48 
3.32 
3.18 
3.12 

3.06 
3.00 
2.98 
2.96 
2.96 

2.96 
2.95 
2.96 
2.90 
2.90 
2.90 

12.0 
12.0 
12.0 
12.0 
12.0 

12.0 
12.0 
12.0 
12.0 
16.0 

24 
19.6 
17.0 
19.6 
354 

203 
203 
140 

94 

78 

60 
48 
44 
39 
39 

39 
39 
39 
30 
30 
30 

2.92 
3.06 
3.02 
3.00 
2.98 

2.95 
2.96 
2.96 
2.90 
2.90 

2.92 
2.90 
2.85 
2.85 
2.85 

2.90 
2.90 
2.88 
2.85 
2.85 

2.85 
2.85 
2.85 
2.90 

84 

2 

60 

3 

63 

4 

48 

5 

44 

6 

89 

7 

89 

8 

89 

9 

30 

10 

30 

u 

34 

12 

30 

13 

24 

14 

24 

15 

24 

U 

30 

17 

30 

18 

27 

19 

24 

20 

24 

21 

24 

22 

24 

23 

24 

24 

4.15 
4.35 

4.40 
4.15 
4.00 
4.00 
3.75 
4.00 

506 
602 

026 
506 
438 
438 
322 
438 

30 

25 

26 

27 

28 

29 

ao 

31 

Mean  dis- 

486 
6.06 

1.80 
626 
322 
B 

206 
2.60 

3.00 
414 
48 
B 

49.3 
0.617 

0.71 
170 
12.0 
A 

55.2 
0.090 

0.80 
354 
12.0 
A 

32  9 

Beeond-feet  per 

0.411 

Run-off  (depth  in 
inches  on  drainage 
area) 

0.38 
60 

lfft.Kiinum .,.,,,. 

iffaihnnm 

24 

Accuracy 

A 

■ 
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DaOi^  9age  kAgM,  m  feet,  and  diMdurge^  m  meond-feety  of  MeManu*  Creek  at  numd 
for  i9iO-i9if— Continued. 


May. 

June. 

July. 

August. 

September. 

Diy. 

hS^' 

<diaiiga. 

hSE. 

Dl8- 

diarse. 

a. 

Dii- 
<±aise. 

hSS^- 

diarse. 

b^. 

1912. 
L 

3.08 
4.22 
4.06 
3.62 
3.38 

3.25 
3.15 
3.10 
3.20 
3.18 

3.10 
3.32 
3.56 
3.32 
3.20 

3.38 
3.30 
3.22 
4.00 
3.56 

3.32 
8.28 
4.25 
3.88 
3.90 

3.58 
3.38 
3.26 
3.16 
3.  OS 

257 
506 
426 
232 
141 

100 
71 
56 
84 
79 

58 
122 
204 
122 

84 

141 
115 

204 

122 
109 
522 
346 
356 

239 
160 
116 
86 
67 

3.02 
3.00 
3.02 
2.98 
2.96 

2.90 
2.90 
2.90 
2.90 
2.86 

2.86 
2.88 
2.85 
2.90 
2.90 

2.88 
2.90 
2.90 
2.90 
2.90 

2.90 
2.90 
2.88 
2.85 
2.85 

2.90 
2.96 
3.06 
3.02 
3.00 
2.05 

53 
48 
53 
44 
39 

30 
30 
30 
30 
24 

24 
27 
24 
30 
30 

27 
30 
30 
30 
30 

30 
30 
27 
24 
24 

30 
44 

67 
53 

48 
30 

2.96 
2.90 
2.90 
2.90 
2.88 

2.85 
3.10 
3.05 
3.00 
2.96 

3.  OS 
3.12 
3.05 
3.00 
3.00 

2.95 
2.95 
2.96 
2.96 
2.92 

2.92 
2.92 
2.92 
2.96 
2.98 

3.02 
3.  OS 
3.05 
3.00 
3.00 
3.00 

39 
30 
30 
30 
27 

24 
72 
60 
48 
44 

67 
78 
60 
48 
48 

39 
39 
39 
39 
34 

34 
34 
34 
39 
44 

53 
67 
60 
48 
48 
48 

3.00 
3.05 
3.10 
3.10 
3.15 

3.12 
3.05 
3.05 
3.05 
3.00 

3.00 
3.00 
3.00 
3.00 
3.10 

3.15 
3.28 
3.38 
3.28 
3.45 

3.45 
3.35 
3.28 
3.20 
3.15 

3.15 
3.10 
3.10 
3.12 
3.15 

4S 
60 
7S 
75 

2 

9 

4 

5 

g5 

6 

7S 

7 

(0 

8 

60 

9 

(0 

10 

lg 

11 

IS 

12 

« 

13 

a 

14 

4 

15 

3.75 

3.80 
3.68 
3.58 
3.45 
3.30 

3.30 
3.25 
3.48 
3.18 
3.15 

3.12 
3.10 
3.45 
3.78 
3.52 
3.32 

288 

310 
257 
215 
166 
115 

115 

100 

177 

79 

71 

68 
58 

166 
301 
192 
122 

32 

16 

81 

17 

121 

18 

100 

19 

125 

20 

Ul 

21 

100 

22 

UO 

23 

IM 

24 

100 

25 ;... 

81 

26 

81 

27 

73 

28 

72 

20 

78 

30 

86 

31 

M«andi9diaise. 

Scoond-feet    per 

Bquaremfle 

164 
2.05 

1.30 
310 
58 
B 

187 
2.34 

2.61 
522 
58 
C 

....V... 

34.8 
a435 

a50 
67 
24 

A 

45.3 
0.507 

a50 

78 
24 
A 

87.8 
LIO 

RiiiM>ff  (depth   in 
incbes  on  drainage 
area) 

1.2S 

186 

68 

A 

OHATAVIKA  RIYSB  BBIX>W  FAITH  CREEK. 

A  gaging  station  was  established  July  16,  1907,  about  2,000  feet 
below  the  confluence  of  Faith  and  McManus  creeks,  in  cooperation 
with  the  Chatanika  Ditch  Co.,  to  determine  the  amount  of  water 
available  for  diversion  from  that  point  to  the  Fairbanks  placer  mines. 

Daily  records  were  kept  during  the  open  seasons  of  1907,  1908,  and 
1910-1912.  The  gage  was  referred  to  the  top  of  a  post  set  firmly  in 
the  center  of  a  log  crib  on  the  left  bank  of  the  creek  at  the  measuring 
section.  The  distance  from  the  top  of  the  reference  stake  to  the  zero 
of  the  gage  was  2.73  feet  during  1907  and  1908,  3.90  feet  in  1910, 4.52 
feet  in  1911,  and  4.04  feet  in  1912.  The  channel  was  composed  of 
sand  and  gravel  and  was  liable  to  small  changes,  but  not  such  as 
would  appreciably  affect  the  relation  between  gage  height  and  dis- 
charge except  during  extreme  high  water.    Measurements  were  made 
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from  a  car  and  cable  during  the  high  stages  and  by  wading  at  low 
and  medium  stages.  Discharge  curves  are  well  defined  for  all  stages 
except  extremely  high  water.  The  conditions  at  the  station  were 
favorable  for  accuracy  and  the  records  should  be  excellent.  The 
records  show  a  minimum  discharge  of  24  second-feet  from  August  4 
to  9,  1911. 

DMiarge  meaauremenlB  of  Ckatanxka  River  below  Faith  Creek  in  1907-191t. 


Date. 

Hydrogr»pher. 

b^t. 

charge. 

Date. 

Hydrograpber. 

h^t. 

Dis- 
charge. 

1907. 
July  10 
26 

C.  C.  Covert 

L58 
L80 
1.89 
2.26 

03.90 

a3.40 

as.  40 

a3.48 

«3.37 

a3.54 

4.15 

L95 

2.05 

2.15 

2.03 

2.05 

2.42 
2L28 
2.01 

52 
80 
96 
188 

811 
297 
334 
396 
300 
367 
1,430 
130 
144 
178 
119 
142 

229 
239 
134 

19ia 
May  25 
June  11 
12 
July    9 
Aug.    1 

1911. 

June  15 

16 

July  15 

Aug.  ^4 

1912. 

June  10 

26 

July  23 

Aug.  16 

Q.L.Parker 

Feet. 
4.39 
4.58 
4.06 
2.73 
3.01 

4.76 
4.67 
3.39 
3.19 
3.50 

3.44 
3.03 
2.98 
3.22 

Sec.-ft, 
699 

K.  B.  Brigham 

...  do 

925 

Aag.   3 

1908. 
May  11 
13 

do...*: 

do 

C.  W.MoConaughy.... 
do 

do 

do 

do 

C.E.  Ellsworth 

do 

do 

do 

do 

C.E.Ellsworth 

do 

do 

do 

535 
66 
99 

502 

13 

do 

489 

13 

do 

57 

14 

14 

do 

...do 

27 
61 

21 
Jane  26 

do 

do 

July  12 

C.  CCorert 

166 

13 

C.E.  Ellsworth 

do 

375 
66 

Aug.  31 

1909. 
Jose    0 
26 

C.  C.  Covert 

101 

C.E.Ellsworth 

...do 

Aug.  17 

do 

a  Backwater  from  See  Jam  below  station. 

DaUy  gage  height,  in/eety  and  discharge,  in  second-feet,  of  ChaUmika  River  below  Faith 
Creek  for  1907-8  and  1910-1912, 

[Drainage  area,  132  square  miles.    Observers:  M.  T.  Kerrick  and  Herman  Solchow,  1907-8;  Joseph  Piingle, 

1910;  George  Lqper,  1911-12.] 


Day. 


1. 
2. 
3. 
4. 
5.. 

6., 
7.. 

8.. 
9.. 
10.. 

11.. 
13.. 
13.. 
14.. 
15., 


1907. 


16. 
17. 
18. 
19. 
10. 


July. 


1.58 
1.65 
1.86 
1.80 
1.76 


August. 


1.80 
2.02 
1.86 
1.93 
1.96 

1.95 
2.25 
2.12 
2.05 
2.02 

1.92 
1.85 
1.85 
1.80 
1.80 

1.80 
1.80 
1.78 
1.75 
1.75 


82 
131 

96 
109 
114 

114 
205 
157 
138 
131 

107 
95 
95 
82 
82 

82 
82 
78 
72 
72 


September. 


} 


2.08 
2.03 
2.00 
2.01 
2.06 

2.01 
1.98 
2.02 
1.99 
1.97 

2.34 
5.00 
3.20 
2.86 
2.77 

3.24 
3.05 
2.78 
2.63 
2.56 


145 
133 
126 
128 
140 

128 
121 
131 
124 
,119 

243 
2,190 
720 
503 
453 

750 
620 
463 
385 
350 


Day. 


1907— Con. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Mean  dis- 
charge.. 

Seoood-ieet 
per  square 
mile 

Run-off 
(depth  in 
inches  on 
drainage 
area) 

Maximum.. 

Minimum. . 

Accuracy... 


July. 


1.70 
1.62 
1.60 
1.64 
1.75 

1.85 
1.75 
1.67 
1.65 
1.60 
1.60 


66.9 
0.507 


0.30 
9« 
52 
A 


August. 


1 


1.75 
1.98 
1.92 
2.04 
2.22 

2.25 
2.15 
2.13 
2.25 
2.25 


72 
121 
107 
136 
193 

205 
168 
161 
205 
205 
171 


125 
0.947 


1.09 

205 

72 

A 


September. 


I 


2.50 
2.43 
2.35 
2.31 
2.29 

2.29 
2.30 
2.34 
2. '12 
2.36 


320 
285 
248 
230 
221 

221 
225 
243 
280 
252 


950 
2.05 


2.96 
2,190 
119 
B 


NoTZ. — From  May  11  to  18, 1908,  gage  heights  were  affected  by  ice  jam  below  station. 
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Daily  gage  heighl^  in  feet,  and  diteharge,  in  second-feel,  of  Chatanika  River  hehw  Fmik 
Creek  for  1907-8  and  1910-1912— Cont^uedi, 


May. 

July. 

August. 

Septembe. 

Day. 

Oaee 
heigit. 

Dis- 
charge. 

he^t. 

Di». 
charge. 

1»^ 

Di». 
charge. 

1:^!^ 

CuBTgC. 

1908. 
1 

140 
140 
125 
125 
103 

102 
100 
100 
102 
102 

100 
95 
95 
102 
103 

114 
126 
150 
150 
185 

270 
270 
225 
185 
126 

126 
126 
ISO 
150 
150 
126 

2.4 
2.5 
2.9 
2.7 

2.5 
2.4 
2.3 
2.3 
2.3 

2.3 
2.1 
2,1 
2.1 
2.1 

2.2 
2.2 
2.1 
2.1 
2,1 

3.0 
2.0 
2.0 
2.1 
3.3 

2.2 
2.1 
2.1 
2.0 

270 

2 



SO 

3 



sao 

S:::;:::::::::::::::::::::::::::::::::::::::: 

oo 

6 

S70 

6 

so 

7 

xo 

8 1 

2SS 

5:::::::::::::::::::::::::::::::::::::::::::: 

2SS 

10 

235 

11 

4.17 
3.76 
3.45 
3.45 
3.47 

3.54 
3.51 
3.42 
3.56 
4.11 

4.15 

430 
470 
310 
340 
350 

380 
370 
320 
985 
1,400 

1,430 

185 

12 

UO 

13 

2.1 
2.1 
1.9 

2.1 
1.9 
2.0 
1.9 
L9 

1.8 
1.8 
1.9 
2.0 
2.0 

2.0 

150 
150 
102 

150 
102 
126 
102 
102 

82 
82 
102 
126 
126 

126 
150 
175 
200 
180 
150 

*  '*2.'6' 
2.1 
2.1 
2.2 

2.4 
2.4 
2.3 
2.2 
2.0 

2.0 
2.0 
2.1 
2.1 
2.1 
2.0 

150 

14 

150 

15 

150 

16 

185 

17 

V& 

18 

150 

19 

150 

20 

150 

21 

US 

22 

\% 

23 

138 

24 

ISO 

25 

235 

28 

185 

27 

150 

28 

150 

29 

126 

30 

101 

31 

Mean  discharge 

619 
4.69 

1.92 
1,430 
320 
C 

131 
0.992 

0.70 
200 
82 
A 

137 
1.04 

1.20 
270 
95 
A 

3Qh 

Second -feet  per  square  mile 

L56 

Run-ofI  (depth  in  inches  on  drainage 
area).., 

L7C 

Maximum 

530 

Minimum 

HD 

Accuracy 

A 

a  lUver  frocen  over  after  8epL  90. 
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Daily  gage  height,  in  feet,  and  duchargey  in  Hcond-feet^  of  Chatanika  River  below  Faith 
Creek/or  1907-^8  and  i9iO-/9ij2— Continued. 


ii*y. 

June. 

July. 

Aognst. 

September. 

Day. 

beU^t 

Dia- 
charge. 

Oace 
hfliSit 

Dis- 
charge. 

liSl^t 

Dls- 
charge. 

Oace 
hei^it 

Dis- 
charge. 

he^^t 

Dis- 
charge. 

mo. 
1 

4.26 
4.26 
4.27 
4.16 
4.32 

3.70 
3.55 
S.48 
3.70 
5.74 

4.76 
4.06 
3.68 
3.48 
3.36 

3.42 
3.43 
3.23 
3.25 
3.28 

3.36 
3.76 
3,47 
3.42 
3.35 

3.33 
3.42 
3.28 
3.22 
3.12 

639 
632 
646 
569 
683 

339 
249 
223 
310 
2,000 

1,030 
602 
302 
223 
182 

202 
206 
144 
149 
157 

182 
339 
220 
202 
178 

172 
202 
167 
141 
118 

3.08 
3.07 
2.92 
2.82 
2.90 

2.84 
2.80 
2.78 
2.78 
2.76 

2.76 
2.74 
2.73 
2.72 
2.71 

2.71 
2.70 
2.70 
2.68 
2.67 

2.72 
3.02 
3.62 
3.66 
3.16 

3,04 
2.98 

2.88 
2.85 
3.06 
3.06 

109 
108 
81 
65 
78 

68 
62 
60 
60 

58 

56 
65 
54 
53 
62 

62 
61 
61 
49 

48 

53 
99 
276 
293 
127 

102 
92 
75 
70 
106 
106 

2.98 
2.91 
2.85 
2.82 
2.80 

2.80 
2.78 
2.76 
2.75 
2.74 

2.74 
2.73 
2.72 
2.70 
2.68 

2.70 
2.84 
4.02 
4.72 
4.60 

4.02 
3.54 
3.34 
3.42 
3.58 

3.62 
3.58 
3.52 
3.44 
3.34 
3.28 

92 
80 
70 
65 
62 

62 
60 
68 
66 
55 

56 
54 
53 
51 
49 

61 

68 

477 

1,010 

907 

477 
245 
175 
202 
260 

276 
260 
238 
209 
175 
157 

3.24 
3.23 
3.22 
3.33 
3.62 

3.82 
3.78 
3.71 
3.63 
3.53 

3.45 
3,37 
3,30 
3.34 
3,94 

3.70 
3.66 
3.60 
3.62 
3.46 

3.44 
3,42 
3.36 
3,27 
3.24 

140 

2 

144 

3 

141 

4 

172 

5 

270 

6 

308 

7 

• 

348 

8 

315 

9 

281 

10 

241 

11 

212 

12 

185 

U 

162 

14 

175 

15 

430 

16 

310 

17 

293 

18 

268 

19 

238 

20 

216 

21 

209 

22. 

202 

23 

182 

24 

154 

25 

4.32 

3.74 
3.72 
3.78 
4.02 
4.12 
4.22 

683 

329 
320 
348 
477 
542 
610 

146 

26 

27 

28 

29 

30 

31 

ICean  discbarge. 

Second-feet    per 

square  mile 

473 

3.58 

0.93 
683 
320 
A 

377 
2.86 

3.19 
2,000 
118 
A 

86.1 
0.652 

0.76 
293 

48 
A 

197 
1.49 

1.72 
1,010 
49 
A 

233 
1.77 

Run-oll  (depth   in 
inches  oo  drainage 
area) 

1.65 

Mftxlmiiin,. 

430 

141 

Accuracy 

A 
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fedy  and  dtBtkarge,  in 
Creek  for  1907-8  and  J 


DaUiy  gage  height,  in  feety  and  discharge,  in  eecond-feei,  of  Chatanika  River,  below  Fdik 
^     '  '  U910-1912--Cojitin\ied, 


May. 

Jane. 

July. 

August. 

QepUmhs. 

Dty. 

a 

Dte- 
ofaarge. 

lieicSL 

Dis- 
obarge. 

he^ 

Dia- 
ofaarge. 

A 

Dis- 
charge. 

Gage 
height. 

Dfe. 
chirit 

1911. 
1 

5.10 
4,70 
4.85 
4.90 
4.70 

5.15 
4.86 
4.55 
4.40 
4.30 

4.25 

4.00 
4.60 
4.75 
4.85 

5.02 
5.06 
4.56 
4.80 
4.65 

4.58 
4.36 
4.35 
4.32 
4.10 

4.00 
4.00 
3.90 
3.80 
3.86 

795 
518 
612 
645 
518 

836 
612 
434 
357 
811 

290 
200 
460 
549 
612 

733 
756 
434 
580 
489 

410 
334 
834 
277 
232 

200 
200 
160 
140 
154 

4.15 
4.25 
4.35 
4.08 
4.12 

4.12 
4.10 
3.80 
3.68 
3.58 

3.48 
3.58 
3.53 
3.48 
3.42 

3.42 
3.42 
3.42 
3.40 
3.32 

3.30 
3.28 
3.25 
3.25 
3.22 

3.25 
3.25 
3.22 
3.20 
3.20 
3.20 

250 
290 
334 
226 
238 

239 
232 
140 
109 
87 

68 
87 
75 
68 
57 

57 
57 
57 
54 
43 

40 
38 
34 
34 
30 

34 
34 
30 
28 
28 
28 

3.20 
3.20 
3.20 
3.15 
3.15 

3.15 
3.15 
3.15 
3.18 
3.30 

3.65 
3.55 
3.45 
3.48 
5.70 

4.62 
4.62 
4.40 
4.15 
3.98 

3.88 
3.80 
3.75 
3.70 
3.70 

3.65 
3.65 
3.65 
3,50 
3.50 
3.60 

28 
28 
28 
24 
24 

24 
•        24 

24 
26 
40 

90 
70 
53 
58 
1,280 

436 
436 
327 
232 
177 

147 
125 
113 
101 
101 

90 
90 
90 
80 
80 
80 

3.65 
3.80 
3.75 
3.75 
3.70 

3.68 
3.65 
3.65 
3.60 
3.60 

3.60 
3.60 
3.58 
3.55 
3.50 

3.55 
3.55 
3.50 
3.50 
a.  45 

3.50 
3.50 
X50 
3.55 

90 

2 

US 

3 

113 

4 

lU 

5 

KM 

6 

97 

7 

« 

8 

90 

9 

fC 

10 

» 

11 

SO 

12 



80 

13 



75 

14 

7) 

15 



a 

16 

n 

17 

TQ 

18 

01 

19 

ei 

20 

53 

21 

SI 

22 

CI 

23 

CI 

24 

4.50 
5.00 

5.15 
5.25 
4.75 
4.95 
4.65 
5.05 

408 
716 

1,010 
922 
549 
680 
489 
756 

76 

25 

26 

27 

28 

29 

30 

31 

Meui  discbarpe 
8eoond-feet    per 
square  mile 

691 
5.23 

1.56 
1,010 
408 
B 

441 
3.33 

3.72 
836 
140 

A 

101 
0.765 

0.88 
334 
28 
A 

146 
Lll 

1.27 
1,280 
24 
A 



71.8 
e.6(M 

Run-on  (depth  In 
inches  on  drainage 
area) 

0.5* 

Maximum 

U5 

Minimum 

fiS 

Aoouraoy 

A 
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Daify  gage  height^  infeety  and  dwkarge,  in  Hoofyd-feet,  of  CkaUmika  River  below  Faith 
Creek/or  1907-3  and  /9/0-i9/£— Continued. 


May. 

1^ 

Jnly. 

Angoit. 

Septemher. 

D*y. 

beSEl 

Dto. 
charge. 

hSg^t. 

Die. 
charge. 

Oafe 
hei^t. 

Bls- 
diarge. 

heigSt. 

Dis- 
charge. 

he^t 

Dla- 
charge.. 

1912. 
1 

4.40 
5.40 
5.00 
4.25 
3.78 

8.62 
3.48 
3.35 
8.45 
3.42 

8.80 
8.65 
4.00 
8.75 
3.60 

3.80 
3.70 
3.55 
4.05 
4.10 

8.75 
3.66 
4.90 
4.45 
4.40 

4.06 
3.75 
8.55 
3.38 
3.28 

660 

1.600 

1,130 

662 

301 

232 
181 
140 
172 
162 

126 
244 
413 
288 
224 

310 
265 
206 
1,080 
470 

288 

244 

1,040 

605 

660 

442 
288 
206 
149 
121 

8.22 
8.15 
8.18 
3.12 
3.02 

8.00 
2.95 
2.06 
2.92 
2.90 

2.90 
2.92 
2.92 
3.12 
3.06 

2.98 
2.98 
8.00 
2.95 
3.02 

3.05 
3.00 
8.00 
2.06 
2.92 

3.12 
3.42 
3.65 
3.60 
3.82 
8.25 

106 
92 

97 
86 
71 

68 

«a 
«a 

58 
55 

55 

58 
58 
86 
75 

65 
65 
68 
62 
71 

75 
68 
68 
62 
58 

86 
162 
244 
188 
132 
114 

3.18 
8.10 
8.10 
3.10 
3.08 

3.06 
8,40 
8.35 
8.28 
3.22 

8.38 
3.50 
8.38 
8.80 
3.28 

3.20 
3.20 
3.18 
3.15 
3.12 

3.12 
3.12 
3.12 
3.15 
3.18 

3.25 
8.32 
3.30 
3.25 
8.22 
3.20 

97 
82 
82 
82 
79 

75 
155 
140 
121 
106 

149 
188 
149 
126 
121 

101 
101 
97 
92 
86 

86 
86 
86 
92 
97 

114 
132 
126 
114 
106 
101 

8.20 
8.30 
8.35 
8.35 
3.40 

8.38 
8.30 
8.30 
8.30 
3.25 

8.25 
3.20 
8.20 
8.20 
3.32 

3.40 
3.58 
3.68 
3.58 
3.88 

3.85 
3.70 
3.62 
3.55 
3.50 

8.48 
8.40 
3.40 
3.42 
3.45 

101 

2 

126 

3 

140 

4 

140 

5 

155 

6 

149 

7                   .      .  .. 

126 

8 

126 

9 

126 

10 

114 

11 

114 

12 

101 

13 

101 

H 

101 

15 

4.50 

4.70 
4.50 
4.30 
4.15 
3.92 

3.92 
3.80 
3.90 
3.78 
3.66 

3.66 
3.55 
3.92 
4.45 
4.00 
4.20 

730 

880 
730 
505 
500 
371 

371 
810 
300 
301 
200 

200 
200 

371 
605 
413 
530 

182 

16 

155 

17 

217 

18 

257 

19 

217 

ao 

350 

21 

22 

335 
265 

23 

232 

21 

206 

25 

188 

as 

181 

27 

155 

28 

155 

20 

162 

80 

172 

n 

Mean    dis- 
charee 

457 
8.40 

2.18 
880 
206 

B 

427 
8.28 

8.60 
1,500 
121 
B 

"**•***' 

86.4 
0.655 

a76 
244 
55 
A 

109 
0.826 

a96 

188 
75 
A 

170 

Second -^t  per 
square  mile 

1.29 

Run-off  (depth  in 
inches  oodrainafe 
area) 

1.44 

Ifaxhniini 

350 

Mffiimnni ,...., 

101 

A 

OHATAVIKA  BIVB&  BBIX>W  POKS&  ORXBK. 

This  station  was  established  June  20,  1907.  DaUy  records  have 
been  kept  for  the  whole  or  a  part  of  each  season  from  1907  to  1912, 
when  ice  was  not  present. 

The  gage  was  a  vertical  staflF  driven  in  the  left  bank  of  the  river 
about  a  mile  below  Poker  Creek,  opposite  the  origmal  location  of  the 
Cleary  Creek  Lumber  Co.'s  sawmill  and  just  below  James  Fitzsim- 
mons's  cabin. 

The  channel  shifted  a  little  during  high  water.  The  same  rating 
was  used  for  1907  and  1908.  A  different  rating  has  been  applied  each 
succeeding  year. 

Measurements  of  discharge  were  made  by  wading  at  low  water  and 
from  a  boat  at  medium  and  high  stages. 
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DMiarge  measuremtrUs  of  Chatamka  Biver  below  Poker  Creek  in  1907-191 

OQ 

iSSSt 

Dis- 
charge. 

Date. 

l^t 

Dis- 
charge. 

Date. 

Date. 

a" 

1907. 
Jcma  37 

Fid, 

1.08 

.83 

1.96 

.96 
.90 
1.61 

1.70 

178 
669 

307 
193 
430 

460 

] 
Ji: 
A 

Jt 
A 

Ji 

1909-Oontd. 
lly  17 

Feel. 
1.60 
1.33 

435 
310 

a  1.91 
1,700 
306 
114 
521 

1.070 

MU-Contd. 

June  19 

July     1 

Aug.  ?:::::::: 

1912. 
Jmw  13 

20 

July  29 

Aug.  12 

FeeL 

3.22 

1.64 
1.70 

.63 

.69 

July    4 

Aug.    9 

ug.  19 

19ia 
pr.  18 

1906. 

ay  18.. 

3.n 

1.36 
.87 
1.90 

3.90 

Aug.    8 

me  30.. 

14 

no.     R 

33 

^  36:;:::::: 

2.88 

1909. 
June  39 

1911. 
me  18 

Daily  gage  height,  in  feet,  and  ditcharge,  in  second-feet,  of  Chatanika  River  bekn 

Creek  for  J907-m2. 

[Drainage  ana,  456  square  miks.    Obeenrer,  James  Fltorimmntw  ]                              ^ 

!  1  1 

June. 

July. 

AugTist. 

September. 

^iiL 

Day. 

iS^t 

Dis. 
charge. 

heU^t 

Dis- 
charge. 

heU^t 

Dis- 
charge. 

h2l^t 

Dis- 
diarge. 

^.  \'\ 

1907. « 
1 

0.90 
.90 
.90 
.80 
.80 

.80 
.80 
.96 
.85 
.80 

.90 
.90 
.95 
.90 
1.00 

1.06 
1.10 
1.10 
1.30 
1.15 

1.10 

1.10 

.96 

.90 

.90 

1.05 
1.10 
1.10 
1.10 
1.00 
.90 

192 
193 
193- 
167 
167 

167 
167 
301 
180 
167 

193 
193 
301 
193 
316 

232 
250 
250 
383 
366 

350 
350 
301 
193 
193 

333 
350 
350 
350 
216 
193 

3.10 
3.60 
3.00 
1.76 
1.75 

1.65 
1.50 
1.75 
1.90 
1.85 

1.60 
1.50 
1.35 
1.40 
1.35 

1.30 
1.10 
1.10 
1.00 
1.10 

1.10 
1.00 
1.15 
1.20 
1.35 

1.56 
1.30 
1.40 
1.55 
1.70 
1.60 

743 
1,060 

on 

530 
530 

480 
405 
530 
620 
590 

455 
406 
342 
363 
800 

288 
260 
250 
216 
250 

250 
216 
266 
383 
843 

430 
821 
363 
430 
506 
455 

1.45 
1.40 
1.30 
1.30 
1.25 

1.30 

1.30 

1.30 

1  1.45 

•  1.30 

1.35 
3.60 
4.45 
3.25 
2.85 

4.00 
4.30 
2.35 
2.50 
2.30 

2.35 
2.30 
2.25 
2.15 
2.00 

2.00 
2.00 
2.00 
2.15 
2.36 

384 

363 
321 
821 
300 

321 
321 
321 
384 
321 

342 
1,860 
2,380 
1,580 
1,270 

2,180 

2,420 

912 

1,020 

877 

912 
877 
844 
776 
677 

677 
677 
677 
776 
912 

1 

2.25       -^—-4. 

2.00 

1.85                     1 

1.75 

1.70 

1.65       h- 

1.00 
1.45 
1.2S 
1.06 

1.45       

1.85 
1.80 
1.75 

3 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

1ft 

17 

18 

19 

30 

1.10 

1.10 
1.10 
1.10 
1.05 
1.00 

.90 

.90 

1.00 

1.10 

1.00 

350 

360 
250 
350 
232 
216 

193 
192 
216 
250 
216 

:=:  m 

21 

22 

23 

24 

25 

26 

27 

;;;e:  'm 

28 

29 

30 

::;:::;:::    '\ 

31 

Mean    d 
chan^. . 

is. 

238 
0.500 

0.30 
250 

r 

311 
a468 

a53 
283 
167 

426 
a982 

1.07 
1,060 
216 
A 

867 
1.90 

2.19 
2,420 
30O 
B 

8  e  c  0  n  d  -  feet 
squtfe  mile . . . 

per 

Run-off  (depth   in 
inches  on  drainage 
area) 

Minimum 

Accuracy 

o  Tbcce  discbarges  are  well  defined  belov  1,000  second-feet.    The  river  was  troieo  over  after  Oct.  li 


iNO 
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Daib/  gage  height^  in  feet^  and  ditchargey  in  second  feet^  of  ChaUmika  River  below  Poher 
Creek  in  1907-1912— ^nimned. 


Day. 


May. 


•a 
I 


June. 


July. 


I 


August. 


Septamber. 


October. 


190S.<i 


M«an  dis- 
cbarge.. 
Kond-Ceetper 
sqaaremue.. 
tiiH)fl(deptb 
in  inches  on 
dnimifearea) 
ftximnn , , , 
ininnnn. ., 
ocoracy.,,, 


4.35 
4.55 
4.50 
4.60 
4.60 

5.25 
4.75 
3.55 
4.20 
4.30 

3.66 
3.45 
3.20 
3.45 
8.55 
3.35 


2,460 
2,620 
2,580 
2,660 
2,660 

3,180 
2,780 

2,,340 
2,420 

1,900 
1,740 
1,540 
1,740 
1,820 
1,660 


2,240 
4.91 


2.92 

3,180 

1,540 

C 


3.70 
3.30 
3.05 
2.60 
2.90 

3.65 
2.60 
2.60 
2.20 
1.95 

2.15 
2.35 
2.96 
2.90 
3.26 

2.50 
2.66 
2.45 
2.20 
2.06 

1.95 
1.80 
1.60 
1.50 
1.35 

1.30 
1.20 
1.30 
1.40 
1.20 


1,940 
1,620 
1,420 
1,080 
1,310 

1,900 

1,060 

1,060 

810 

650 

776 

912 

1,350 

1,310 

1,580 

lt.020 

1,120 

980 

810 

710 

650 
560 
455 
406 
342 

821 
283 
321 


1.40 
1.35 
1.16 
1.85 
1.56 

1.45 
1.45 
1.50 
2.36 
1.80 

1.46 
1.36 
1.35 
1.25 
1.20 

1.20 
1.36 
1.25 
1.20 
1.10 

.96 
.96 
.95 
1.00 
.95 

.96 
.95 
1.00 
1.20 
1.25 
1.20 


342 
266 
590 
430 

384 
384 
405 
912 
560 

884 
842 
842 
300 


283 
342 
300 
283 
250 

204 
204 
204 
216 
204 

204 
204 
216 
283 
300 


1.15 
1.16 
L16 
1.06 
1.06 

.96 
.95 
.96 
1.00 
1.00 

.96 
.96 
.90 
.90 
.96 

1.06 
1.20 
1.35 
1.40 
1.50 

LOO 
1.60 
1.55 
1.40 
1.35 

1.30 
1.25 
1.25 
1.25 
1.25 
1.25 


266 
266 
266 
232 
232 

204 
204 
204 
216 
216 

204 
204 
192 
192 
204 

232 
283 
842 
363 
405 

456 
466 
430 
363 
342 

821 
300 
300 
300 
300 
300 


1.80 
1.45 
2.10 
2.60 
2.36 

2.10 
1.95 
1.80 
1.76 
1.60 

1.66 
1.50 
1.46 
1.35 
1.25 

1.35 
1.40 
1.60 
1.80 
1.70 

1.50 
1.45 
1.45 
1.30 
1.25 

1.25 
1.30 
1.25 
1.15 
1.26 


821 
384 
743 
1,060 
912 

743 
650 
560 
530 
456 

430 
405 
384 
342 
800 

342 
363 
405 
560 
505 

405 
384 
384 
321 
800 

300 
321 
300 
266 
300 


1.16 
L26 
1.35 
1.20 
1.15 

1.05 
1.06 
1.15 
1.00 
.96 

1.06 
1.06 
1.00 
.96 
.86 


LOO 
L05 
1.05 
LOO 

.85 


206 
800 
842 
288 
206 


232 
266 
216 
204 


282 
216 
204 
179 

179 
216 
232 
232 
216 

179 


916 
2.01 


2.24 
1,940 


831 
0.726 


0.84 
912 
204 
A 


284 
a628. 


0.72 
455 
192 
A 


456 
LOO 


L12 

1,080 
266 
A 


284 
0.518 


a40 
842 
170 

A 


«  Disdiarge  curve  well  defined  below  800  second-feet, 
wen  over  after  Oct,  21, 1908. 


Ice  broke  Apr.  29;  river  cleared  of  ice  May  3;  river 
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288      SURFACE  WATER  SUPPLY  OP  YUKON-TANANA  REGION,  ALASKA. 

Daily  gage  height,  in  feet,  and  dUkharge,  in  second-feet,  ofCkatamka  River  hdow  Poker 
Creek  fwr  /907-lWf-<Joirtiinied. 


1.. 

3.. 
8.. 
4.. 

5.. 

6.. 
7.. 
8.. 
0.. 
10.. 

IL. 
13.. 
IS.. 
14.. 
16.. 

16.. 
17.. 
18.. 
1».. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

36.. 
27.. 
28.. 
29.. 
30.. 
81.. 


Day. 


1900/i 


Mean  dis- 
charge.. 
Aoooiacy. 


ii«y. 


I 


4.88 
4.65 

4.40 
4.40 
4.30 
2.80 
3.15 

4.55 
4.50 
4.65 
8.60 
2.55 

1.75 
1.70 
2.25 
8.20 
3.00 

2.90 
8.70 
3.15 
2.15 
3.10 
2.15 


3,750 
3,500 

3,890 
8,390 
3,310 
1,160 
1,410 

3,510 
3,470 
8,600 
1,760 
965 

601 
474 

790 
1,460 
1,300 

1,330 
1,090 
730 
730 
700 
780 


1,520 
C 


Xane. 


! 
I 


L96 
LOO 
LOS 
L70 
L75 

L45 
L35 
L40 
Z65 
3.70 

1.70 
L40 
1.30 
1.35 
L20 

L20 
1.10 
LOO 
.95 
.90 

.90 
.85 
.80 
1.20 
L65 

1.30 
1.85 
2.05 
1.60 
L45 


613 
683 

612 
474 
501 

860 


1,060 
1,090 

474 
838 
800 
819 
266 

966 
234 
304 
190 
176 

176 
164 
152 
366 
449 

800 
650 
670 
424 
850 


407 
A 


July. 


L85 
L80 
L45 
L65 
L45 

L2S 
1.46 
L50 
1.55 
2.00 

3.35 
1.80 
L65 
3.10 
3.28 

LOO 
L70 
L70 
LOO 
L86 

1.15 
LOS 
LIO 
1.55 
1.60 

1.45 
1.30 
L38 
L30 
L30 
LIO 


819 
800 
850 
449 
350 


850 
880 
403 
640 

740 
438 
440 
700 
790 

588 

474 
474 

434 

819 

350 
319 
334 
403 
424 

850 
800 
283 
306 
366 


410 
A 


August. 


I 


3.86 
3.80 
3.30 
LOO 
L70 

L65 
LOO 
8.00 
8.10 
8.30 

8.90 
3.80 
1.85 
1.60 
LOO 

L45 
1.40 
L30 
L83 


853 
820 
760 
663 
474 

449 

434 

640 

1,380 

1,450 

1,230 
830 
656 
424 
424 

850 
838 
800 

811 
800 


278 
367 
256 
245 

284 
323 
813 
301 
190 
179 


490 
B 


September. 


a70 

.70 
.70 
.70 
.90 
1.05 

LOO 
.90 
.80 
.80 
.70 

.70 
.85 
LOS 
.80 
.80 

.80 
.85 
.70 
.70 
.70 

.70 
.70 
.70 
.80 
.75 


168 
157 
146 
135 
130 

180 
180 
130 
176 
219 

304 
176 
153 
152 
180 

180 
164 
319 
153 
163 

152 
164 
180 
180 
180 

180 
180 
180 
153 
141 


151 
A 


Octoto. 


aoo 

.60 
.60 
.50 
.60 


110 
110 
119 
II 

n 


a  Water  was  dhrorted  from  the  river  above  the  gage  by  ditch  from  July  5  to  about  Oct.  10, 1969.  No 
recordsareavailable regarding  the  amount  of  tbit  diversion,  but  it  probably  varies  from  20  to  80  s«coimMbA, 
which  amount  shonlcfbe  added  to  the  above  discharges  to  obtain  the  natural  flow  ot  the  rhrer.  The  ^ 
charges  are  fairly  well  defined  below  600  seoood-feet  Ice  raised  May  6;  went  out  May  0;  river  tmm 
over  after  Oct.  6, 1909. 
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JMygage  htigkly  infeett  and  ditehargejin  second-feety  of  ChaUmxka  Rvoer  hdow  Pchsr 
Creek  for  J907-lWf— (Continued. 


MV. 

June. 

July. 

Angoft. 

SeptomtMr. 

OototMT. 

DV. 

1 

1 

1 

Q 

1 

Q 

1 

1 

1 

1 

i 

1 

1 

I 

2.80 
2.80 
2.60 
2.55 
2.25 

2.10 
2.10 
LOO 
L80 
3.80 

5.65 
3.60 
3.40 
2.80 
LOO 

LOO 
L50 
L40 
L35 
L30 

L30 
L25 
L45 
L40 
L80 

L80 
L20 
L15 
L15 
L22 

1,020 

861 
682 

600 

600 

500 

456 

1,770 

8,260 
1,610 
1,460 
1,020 
456 

372 
333 
296 

280 
263 

263 
248 
816 
208 
263 

263 
233 
210 
210 
230 

L22 
L20 
L20 
L15 
L12 

LQ2 
.06 
.02 
.88 
.82 

.80 
.82 
.85 
.80 
.70 

.70 
.80 
.65 
.80 
.82 

.85 
.72 
L22 
2.10 
2.00 

L40 
L20 
LIO 
LQ2 
.06 
.00 

230 
233 
186 
174 
166 

144 

136 
124 
116 
104 

100 
104 
110 
100 
84 

84 
100 

77 
100 
104 

110 
87 
102 
520 
705 

242 
186 
161 
144 
136 
120 

aoo 

.00 
.00 
.88 
.85 

.80 
.80 
.80 
.80 
.TO 

.78 
.75 
.74 
.72 
.60 

.62 
.88 
LOO 
4.25 
4.06 

8,70 
2.61 
2.75 
2.10 
L85 

L85 
L84 
L81 
L80 
L72 
LOO 

120 
120 
120 
116 
110 

100 
100 
100 
100 
06 

07 
02 

00 
87 
70 

73 

116 

430 

2,000 

2,600 

1,600 
808 
068 

600 

478 

478 
474 
460 
456 
421 
372 

L51 
L48 
L48 
L55 
2.10 

2.68 
LOS 
L86 
L78 
L60 

L50 
L42 
L38 
2.00 
3.30 

2.02 
2.82 
2.60 
2.28 
2.10 

2.02 
2.00 
LOO 
L72 
L65 

L51 
L50 
L42 
L40 
L40 

337 
826 
826 
352 
660 

042 
536 
478 
447 
372 

333 

305 
201 
545 

1,380 

1,100 

1,080 

802 

600 

600 

556 
545 

527 
421 
352 

837 
333 
305 
208 
208 

L35 
L80 
L80 
L30 
L28 

.02 
.82 
.80 
.80 
.70 

.74 
.76 
.08 
L28 
L55 

L48 
L40 
L34 

Lao 

L22 

LIO 
LOS 
LOO 
LOO 
LOO 

LOO 
.05 
.80 
.80 

280 

2 

263 

3 

* 

263 

4 

263 

5 

257 

6 

160 

7 

138 

8 

134 

9 

134 

10 

132 

11 

123 

12 

126 

13 

175 

14 

257 

Ifi 

352 

16 

326 

17. 

3.06 
3.54 
2.20 
2.10 

2.80 
2.75 
2.20 
2.45 
3.25 

2.20 
2.20 
2.10 
2.10 
2.70 
3.00 

1,000 

1,500 

655 

600 

1,020 
088 
665 

800 
1,350 

665 
665 
600 
600 

065 
1,160 

208 

IS 

277 

19 

263 

» 

230 

a 

205 

12 

200 

B 

180 

14 

180 

» , 

B 

180 
180 

7 

168 

8 

134 

9 

134 

0. 

1 

Heandi»- 

043 
A 

678 
B 

170 
B 

r 

530 
A 

206 
A 

•  Wftt«r  was  dtvflrtad  from  the  rtror  abore  the  me  bv  ditch  from  about  May  15  to  Oct.  10, 1010.  Estt* 
tates  of  daily  diaoharge  of  the  ditch  from  Jmie  23  to  Sept.  27  are  published  on  p.  282.  They  should  be 
Ided  to  the  above  discharges  to  obtafai  the  natural  flow  oi  the  river.  The  discharge  curve  is  well  defined 
elow  2,000  second-feet.  A  fish  trap  below  the  gage  caused  backwater  effect  from  July  3  to  Aug.  13, 1010. 
ivcr  loosen  10  feet  from  shore  at  gage  Oct.  30;  mMten  entirely  over  after  Oct.  30, 1010. 
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DaUy  ffoge  height,  in  feet,  and  discharge,  in  eeoond-feet,  of  Ckaijamka  River  bdow  Poker 
Creek  for  1907-1915— Oontmued. 


May. 

June. 

Joly. 

Aogiut. 

October. 

Norente. 

I>»7. 

1 
1 

A 

1 

o 

Q 

! 
1 

O 

C 

1 

1 

1 

a 

1 

i 

1 

A 

1 

JJ.77 
'5.88 
3.20 
2.98 
3.02 

3.02 
3.18 
2.47 
2.50 
2.40 

2.10 
2.06 
2.20 
2.13 
2.37 

3.00 
2.82 
2.90 
3.08 
2.77 

2.44 
2.07 
1.82 
1.62 
1.62 

1.50 
1.42 
1.40 
1.37 
1.44 

1,740 
1,080 
1,310 
1,150 
1,180 

1,180 

1,300 

811 

830 

786 

580 
662 
646 
006 

748 

1,100 
1,040 
1,000 
1,220 
1,000 

792 
573 
447 
350 
350 

310 
280 
273 
263 
288 

1.62 
2.02 
1.82 
1.70 
1.62 

1.62 
1.62 
L72 
1.47 
L62 

L64 
L82 
1.40 
L44 
L34 

L32 
1.46 
1.17 
1.07 
.07 

.87 
.87 
.87 
.84 
.82 

.82 
.82 
.87 
.84 
.74 
.67 

859 
546 
447 
303 
390 

359 
318 
402 
290 

359 

367 
447 
273 
288 
253 

247 
296 
201 
174 
149 

127 
127 
127 
120 
116 

116 
116 
127 
120 
101 
80 

a64 

.63 
.57 

*i.*62' 
.70 
.72 

.84 

1.07 
1.27 
1.10 
1.20 
2.80 

8.74 
2.94 
2.92 
2.42 
2.04 

1.82 
1.64 
1.54 
1.44 
1.37 

1.32 
1.32 
1.32 
1.30 
1.22 
1.22 

84 
81 
74 

n 

68 

68 
68 
77 
81 
100 

150 
200 
181 
209 

1,020 

1,720 

1  120 

1,100 

.779 

657 

447 
367 
326 
288 
263 

247 
247 
247 
240 
216 
215 

L48 
1.62 
L72 
1.60 
L47 

L44 
1.34 
1.30 
1.24 
L22 

1.22 
l.i7 
1.24 
1.22 
1.30 

1.14 
1.10 
1.07 
1.07 
1.06 

1.07 
1.07 
LOO 
.02 
.87 

1.34 
1.62 
1.62 
1.62 
1.67 

303 
318 
402 
350 
290 

288 
253 
240 
221 
215 

215 
231 
221 
215 
200 

102 
181 
174 
174 
171 

174 
174 
156 
138 
127 

253 
318 
369 
859 
838 

L50 
1.42 
1.32 
1.22 
L22 

L44 
L12 
L12 
1.12 
L08 

LOO 
1.02 
L02 
1.02 
1.02 

1.02 
1.02 
.87 
.64 
.74 

.77 
.64 
.62 
.62 
.62 

.62 
.70 
.62 
.62 
.52 
.52 

310 
280 
347 
215 
215 

192 
187 
187 
187 
176 

171 
161 
161 
161 
161 

161 
161 
127 
84 
101 

107 
84 
81 
81 
81 

81 
94 
81 
81 
67 
67 

a52 

.53 
.60 
.62 
.63 

67 

2 

S7 

8 

78 

4 

fi 

i 

81 

6., 

5.45 
5.32 
5.92 
5.06 
4.78 

4.28 
4.22 
4.32 
4.78 
6.36 

5.06 
5.25 
5.67 
5.70 
6.86 

5.66 
4.92 
4.45 
4.35 
4.36 

4.45 
4.06 
3.80 
3.66 
3.28 
2.98 

3,080 
2,980 
3,460 
3,480 
2,540 

2,140 
2,100 
2,180 
2,540 
3,000 

2,780 
2,920 
3260 
3,280 
3,400 

3,240 
2,660 
2,280 
2,200 
2,200 

2,280 
1,060 
1,760 
1,660 
1,370 
1,160 

7 

, 

8 

9 

10 

11 

12 

13 

14.. 

15 

18 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Mean  dis- 
cbarge.. 

■ 

2,634 

798 

262 



352 

342 

147 

74.8 

a  Water  was  diverted  from  the  river  above  the  gage  by  dttch  from  about  May  20  to  Oct.  10, 1011.  Five 
discharge  measurements  of  the  ditch,  made  during  the  summer,  show  an  average  of  23  second-feei,  which 
probabnr  does  not  vary  tat  from  the  average  diversion  fbr  the  summer.  That  amount  should  be  added 
to  the  above  discharges  during  the  diversion  period  to  obtain  the  natural  flow  of  the  river.  The  diadiaigBi 
are  well  defined  below  1,500  seoond-ftot. 

b  From  Aug.  5  to  14. 1911,  a  fish  trap  below  the  gage  caused  backwater.  During  that  period  the  diachanev 
were  determmed  by  mdirect  methoos.    Ice  went  out  May  6;  river  trosen  over  after  Nov.  5, 1911. 
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Dmly  gaffe  heigkL^  m  feety  and  ditchaarge,  in  ucand-feet,  of  Chatamka  Riner  below  Poker 
Creek  for  1907-191£— Continued. 


JniM. 

July. 

August. 

Ootote. 

D^y. 

haSSl 

DlB- 

ehvf«. 

b^t. 

Bis- 
duage. 

b^t 

Dto- 
duoge. 

hel^t. 

DiB- 

ohttge. 

l2S&. 

OhMgt. 

I 

2.90 
2.80 
2.75 
2.70 
2.55 

2.45 
2.40 
2.30 
2.30 
2.30 

2.30 
2.40 
2.40 
2.50 
2.65 

2.00 
2.50 
2.55 
2.60 
2.60 

2.70 
2.60 
2.55 
2.55 
2.55 

2.55 
2.70 
2.95 
3.10 
3.00 
2.75 

330 
293 
276 
259 
214 

188 
176 
153 
153 
153 

153 
176 
176 
200 
244 

228 
200 
214 
228 
228 

259 
228 
214 
214 
214 

214 
259 
351 
419 
372 
276 

2.60 
2.56 
2.60 
2.55 
2.50 

2.50 
2.85 
3.00 
2.70 
2.60 

2.70 
2.90 
2.85 
2.70 
2.70 

2.60 
2.55 
2.50 
2.40 
2.40 

2.35 
2.35 
2.30 
2.30 
2.30 

2.40 
2.50 
'    2.55 
2.55 
2.50 
2.50 

228 
214 
228 
214 
200 

200 
312 
372 
259 
228 

259 
330 
312 
259 
259 

228 
214 
200 
176 
176 

164 
164 
153 
153 
153 

176 
200 
214 
214 
200 
200 

2.45 
2.50 
2.55 
2.70 
2.70 

2.70 
2.70 
2.60 
2.60 
2.55 

2.55 
2.50 
2.50 
2.45 
2.50 

2.60 
2.80 
3.25 
3.20 
3.20 

8.80 
8.50 
3.25 
3.20 
8.00 

2.86 
2.80 
2.80 
2.75 
2.70 

188 
200 
214 
259 
259 

259 
259 
228 
228 
214 

214 
200 
200 
188 
200 

228 
293 
496 
470 
470 

850 
650 
496 
470 
372 

312 
293 
293 

270 
259 

a.  70 

2.66 
2.00 
2.66 
2.60 

2.00 
2.00 
2.60 
2.66 
2.60 

2.60 
2.50 
2.50 
2.40 
2.40 

2.40 
2.40 
2.40 
2.40 
2.36 

2.36 
2.86 
2.30 
2.20 
2.20 

2.20 

389 

2 

244 

s 

228 

4 

214 

5           

228 

6         

228 

7 

228 

8                

228 

9 

214 

10                    

200 

11 

200 

12 

200 

13 

4.2 
3.75 
3.40 

3.75 
4.3 
3.6 
6.8 
5.0 

4.3 

3.85 

5.9 

6.7 

5.4 

5.0 

4.4 

3.8 

3.40 

3.10 

1,140 
815 
585 

815 
1,220 

715 
3,450 
2,580 

1,220 
885 

2,580 
3,350 
2,130 

1,780 

1,300 

850 

585 

419 

200, 
176 

14 

15 

176 

6 

176 

7          

170 

8 

176 

g     ,          

176 

0 

164 

1 

164 

2 

164 

J 

168 

1 

132 

S 

132 

J 

132 

r     

i 

> 

J 

Meui  discharge. 

1,468 
B 

234 
A 

221 

318  1 

^  ; 

191 
A 

1  A  ditch  dlTWted  water  from  the  river  above  the  gage  from  about  May  15  to  Sept.  30, 1912.  The  mean 
flT«  discharge  measurements  made  during  the  summer  was  26  second-feet.  That  was  probably  about 
e  average  diversion  for  the  season  and  should  be  added  to  the  above  discharges  to  obtain  the  natural 
w  ot  the  river.  The  discliarges  are  well  defined  below  1,200  seoond-ftot.  Ice  formed  3  DMt  from  shore 
gage  Oct.  18;  river  froxen  over  Oct.  27, 1912. 

OSATAVIXA  DITOK  HXAB  OTTTLIT. 

The  Chatanika  ditch  was  constructed  during  the  spring  and  summer 
'  1909  and  put  into  use  July  6, 1909.  It  diverts  water  from  Chatan- 
a  River  above  Pilot  Creek  and  passes  along  the  south  side  of  the 
klley  for  about  5  miles  to  the  town  of  Chatanika.  It  furnishes 
jicing  water  for  the  mines  on  lower  Cleary  Creek  and  the  adjoining 
latanika  flats.  It  has  a  capacity  of  about  35  second-feet. 
A  gage  was  installed  near  the  outlet  on  June  24,  1910,  and  daily 
3ords  were  kept  until  September  27.  Daily  discharges  are  pub- 
hed  for  that  period.  The  channel  shifted  a  little  during  the  sunmier 
d  backwater  on  the  gage  was  affected  at  times  by  a  waste  gate 
lo-W.  No  daily  records  are  available  for  1909,  1911,  or  1912. 
timates  of  the  discharge  during  those  years  must  depend  entirely 

miacellaneous  measurements.- 
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Diatkargt  w^eatwrementa  of  ChaJtamka  ditth  near  oulUt  in  1910-191t. 


Data. 

.^ 

DiB- 

Date. 

tt. 

DiB- 
diaiSB. 

Date. 

A 

Dii. 

mo. 

Umj  18 

8.18 
8.02 
8.10 
8.12 

81 
24 
25 

1911. 
June  19 

F9tt, 

21 
20 
26 
28 
16u8 

1912. 
June  18.-.. 

Jfcrt. 

8^^ 

July    1 

ao 

14 

. ....... 

24 

An*.  4 

July    1 

20.... 

14.5 

26 

8 :: 

July  29 



K 

8 

Aug.  11 

a 

Aug.    7 

DaOif  gage  height,  in  feet,  and  discharge,  in  teoond-feet,  of  Chatamia  dOdi  near  a^Uia 

for  1910. 
(Obnrvor,  Dan  Mcrberaon,] 


June. 

July. 

August. 

S^iteaibflr. 

Day. 

a 

Db- 
diaiige. 

iM^^ 

Dfa. 
chaise. 

hSSt. 

Db- 
diai^ 

1^& 

Dii. 

1 

3.00 
8.00 
2.97 

80 
29 
28 
0 
27 

29 
29 
30 
28 
28 

26 
26 
26 
28 
27 

26 
27 
27 
27 
29 

26 
25 
26 
24 
27 

26 
26 
25 
26 
25 
26 

8.11 
8.12 
8.10 
8.10 
8.00 

8.12 
3.10 
3.13 
3.15 
8.12 

8.13 
3.12 
8.08 
8.10 
3.12 

8.13 
3.14 
3.18 
8.U 
3.14 

8.12 
3.12 
8.12 
3.10 
3.12 

3.10 
8.12 
8.10 
3.10 
8.U 
8.10 

24 
25 
24 
24 
24 

25 
24 
25 
26 
25 

25 
25 
24 
24 
25 

25 
26 
25 
24 
26 

25 
25 
25 
24 
25 

24 
25 
24 
24 
24 
24 

3.10 
3.10 
8.12 
Xll 
8.10 

3.12 
8.12 
8.10 
3.10 
X12 

8.12 
3.12 
8.10 
8.12 
3.15 

8.12 
8.14 
8.12 
X08 
8  12 

X12 
XIO 
8.10 
8.10 
».10 

8.11 
8.10 

21 

J 

21 

8     . .      :          ' 

2S 

4 .    ! 

21 

I::::::.::.::::::::::::::::.: 

2.90 

8.02 
8.01 
8.06 
2.98 
2.97 

8.02 
8.02 
8.01 
3.08 
3.04 

3.02 
8.06 
8.04 
8.06 
8.10 

3.10 
O.06 
3.10 
3.06 
3.12 

3.10 
8.10 
8.08 
8.09 
8.06 
8.10 

21 

6 

s 

7    



2S 

g* ' 

M 

f    ' 

21 

10 

% 

1 

11        1 

% 

12***  ' 

8 

13    ' 

21 

14*       ' 

25 

IS 

21 

15    ' 

a 

17* ' 

26 

u    

2S 

V^ 

M 

20    

25 

21    

25 

22 

24 

2S    

3.06 
3.06 
8.06 

3.10 
3.00 
8.06 
8.10 
8.05 

31 
81 
31 

83 

30 
31 
83 
81 

24 

24          

24 

25    

24 

26      

34 

27 

M 

28 

29 

80 

1 

jl    

t 

Ifmn  dfeifharg^ 

31 

26 
C 

25 
C 

2S 

c 

NoTS.— Rating  curve  poorly  deflned.    Shiftiiig  channri  from  July  2^1.  .  Discliarges  applied  faMltettty 
during  that  period. 

81IXTK  CBZBX  ABOVX  POOL  CBSBK. 

A  gage  was  installed  on  Smith  Creek,  about  100  feet  above  Pool 
Creek,  on  June  16,  1911,  and  daily  records  were  kept  until  Septembo' 
16.  The  relation  between  gage  height  and  discharge  probably 
changed  somewhat  during  the  summer,  but  the  discharge  measure- 
ments are  insufficient  to  determine  the  amount.  These  records  in 
comparison  with  those  of  Pool  Creek  are  of  particular  intorest  in 
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showing  the  difference  in  run-off  per  unit  of  area  that  may  be  expected 
in  adjoining  basins. 

Ditcharge  measuremenU  of  Smith  Creek  above  Pool  Creek  in  1907^  and  1910-191t, 


Date. 

.^t. 

Db. 

Date. 

ha^t. 

Db- 
charia. 

Date. 

ha^t 

Dia. 
efaana. 

1907. 
July  14.... 

Fetl. 

U.O 

9.3 

14.2 

20.5 

1910. 
July   10 

FuL 

7,3 

17.5 
S.8 

19U-C<mtd. 

Aug.    4 

12 

1912. 
July  28 

F9tL 

2.M 
2.70 

^fi 

Aug.    1 

3.5 

190S. 
July  13 

1911. 

Jane  Ifi 

July  15 

3.22 
2.78 

14....:::: 

3.6 

Aug.  30 

Sept.  1 

Iknly  gage  height^  in  feet,  and  di$diarge,  in  second-feet ,  of  Smith  C-^ek  above  Pool  Creek 

for  1911. 

[Drainage  area,  17.0  square  mOee.    Observer,  Qeocfe  Lopcr.] 


June. 

July. 

August 

Day. 

heS^t. 

DIs. 
charge. 

.^t 

DIs. 
charge. 

^. 

Dto- 
charge. 

l^t 

Dis- 
charge. 

1 

3.20 
3.20 
8.50 
3.40 
8.50 

3.25 
3.40 
3.20 
2.96 
2.86 

2.85 
2.86 
2.80 
2.80 
2.80 

2.80 
2.75 
2.75 
2.75 
2.75 

2.70 
2.70 
2.70 
2.70 
2.70 

2.70 
2.65 
2.66 
2.65 
2.66 
2.65 

16u8 

16.8 

28 

24 

28 

18.6 

24 

16.8 
8.9 
6.2 

6.2 
6.2 
4.9 
4.9 
4.9 

4.9 

3.8 
8.8 
3.8 
3.8 

2.8 
2.8 
2.8 
2.8 
2.8 

a.8 

2.1 
2.1 
2.1 
2.1 
2.1 

2.66 
2.66 
2.60 
2.66 
2.66 

2.66 
2.66 
2.66 
2.66 
2.70 

2.70 
2.70 
2.70 
2.75 
4.06 

3.45 
3.50 
3.20 
3.10 
8.00 

2.96 
2.96 
2.90 
2.85 
2.86 

2.80 
2.86 
2.80 
2.80 
2.80 
2.80 

2.1 
2.1 
1.4 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.8 

2.8 
2.8 
2.8 

96 
28 
16.8 
18.5 

ia8 

8.9 
8.9 
7.5 
6.2 
6.2 

4.9 
6.2 
4.9 
4.9 
4.9 
4.9 

2.86 
2.90 
2.86 
2.86 
2.86 

2.85 
2.86 
2.86 
2.86 
2.80 

2.80 
2.80 
Z75 
170 
2.80 

180 

6l2 

2 

7.5 

8...  .                  

6.2 

4 

6.2 

5 

6.2 

6 

6.2 

7 

6.2 

8 

6.2 

9 

6.2 

10 

4.9 

11 

4.9 

12 

4.0 

13 

8.8 

14 

2.8 

15 

4.9 
4.0 

16 

8.20 
8.40 
3.20 
8.20 
3.10 

3.10 
3.00 
2.90 
2.96 
2.90 

2.85 
2.80 
2.80 
2.80 
3.06 

10.8 

24 

10.8 

1A.8 

13.5 

13.5 

ia3 

7.5 
8.9 
7.5 

0.2 
4.9^ 
4.9 
4.9 
11.9 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

» 

a 

Mffin  <1ffphArSA 

11.2 
0.660 

a37 
24 
4.9 
C 

8.47 
a498 

a  57 

28 
2.1 
C 

7.94 
a467 

a54 
50 
1.4 
C 

5.51 
a824 

a20 
7.5 

Sttood-feet  per  squire  mile 

RniH>ff  (depth  in  inches  on  drataiage 
irea) 

M^Tlinnin ...... 

Mintnnun 

Acraracy 
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^cx  wxns  srm.T  or  ttkox-takaka  bsgiok,  alaska. 


T^B  sSAti^c  ws  cs4a>osVd  June  16.  1911.  Hie  gage  was  first 
iassaljec  aK^m  oC  !ven  ahorr^  Scdih  Creek  and  daily  records  were  kept 
cr^  J'^T-  ^  v^Kc  xbp  |?M^  '^■^^^  takm  oat  by  hi^  water.  It  was 
III ■!■<,■  d  J:iHr  15  alo=i  1 X*  feet  aboT«  its  first  location.  The  gage 
Its  ax  the  ci5^c«c:i  scdk^os  are  not  dbectly  comparable. 


a  M  1907-191t 

»- 

^  -2;.     ^    iSCLdSS.     ^ 

i^t 

Dis- 

Mir  ^ 

..^ fi    >i»r*' -:  *^ 

A:H.  X : J        ltL« 

—      1 

19U. 

JOM   » 

July  U 

^  i::::::: 

mi. 
Jdiy  St 

FttL 
2.77 
1.78 
1.60 

i.es 

5.8 
LS 
2.S 

-'  f    >*fr  J*          '....,          cf 

H  ,,.. 

ir,    ^   1 ^. .       ,.8 

&9 

1 

iM%  9^  ii^lC  ».M.  cW 


</Pbol  CnA  at  mouJtkfor  1911. 


T^«MV»«M.U9««R 

tflriha. 

OiMm 

1 

k. 

>ity. 

A«i«. 

8.,.tab.. 

;a, 

P^ 

1 

1M»- 

.SSL 

a. 

Dis- 

1 

1- 

1- 

4. 

170 
ISO 

rso 

i«>  • 

St 
3* 
3* 
» 
«      1 

a 

S  ' 

IS 

u    ■ 

f  t 

s 

7 
f 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
18 

18 
18 

as 

1.5 
1.5 
1.5 
1.5 
L5 

100 

aoo 
aoo 

160 
160 

aoo 

160 

aoo 

160 
166 

a66 
a66 
a66 

a7o 

4.00 

a60 

3.45 

au 
ao6 

at6 

aoo 

190 
186 
180 

aso 

a7s 
aso 

ISO 
ISO 
ISO 
ISO 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 

as 

as 
as 
as 

4.0 

77 

SS 

41 

S 

17.6 

13.1 

lao 
lao 
ao 

7.S 
7.1 

ao 

7.1 
7.1 
7.1 
7.1 
7.1 

ISO 
185 
180 

aso 
a75 

ass 

185 

ISO 
180 
175 

175 
a75 
170 
a70 

aso 
aso 

7.J 

0.0 
7.J 
7.2 

». 

4. 

5.4 

0.0 

9.0 

$ 

1 

7.J 

f 

7.J 

19 

1 

5.4 

11  

5.4 

••    

5.6 

u 

4.0 

\A        _ 

4.0 

ic 

XT* 

XTO 

XTO 
XTO 
aTO 

aTo 

170 

aes 
a«5 
aos 

aos 

100 

aoo 

100 
100 
160 

7.3 

1 

1A     ■ 

175 
!» 

1?0 

r« 

ISO 
140 
130 
150 
145 

150 
145 

140 
140 
100 

3S 
3S 

so 

li.4 

SO 

so 

17.7 

SO 

17.7 

15.4 

15.4 

SO 

7.1 

l7         .......                                    ..... ..-■ 

«•         ■ 

S  • :;        ' 

1^ 

«n      ........                   ........... . 

at            

H- 

n 

n 

IS 

5::::::::::::::::::;:::::::::::::::: 

i» 

9 

fO 

•1  

If Mn  (Uadianre 

».4 

1.07 

att 

38 

15.4 
D 

11.1 
aMS 

1.00 
45 

1.5 
C 

ia5 

a7S0 

aso 



a74 

nipnfiii  foct  pff  SQtiare iniw . . . .  ^ , 

a48l 

SSSIoff  (d^  tQ  incbcs  on  dr«inage 

AMri|\                                       

as 

If sxlittillll                      .........••.•«• 

1          77 

1.5 

1      B 

ao 

MinliHiim                        ..........••••• 

4.0 

A 

ACWIf^-J  • 

1 

No« -DiKiiMgw  Irom  Jane  W  to  July  5  are  baaed  OD  daflTjajew^^^ 
mitandadJStHbyoompariaoowlthrwxrdslnadJ^  ,T^L5?AS!55M5^.!?*" 

TKdISiS!r^tlngcorvaS  the  parfcxl  from  Joly^ 
Tha  diadiai««  from  July  6  to  14  wwa  dalarmlnad  by  comparaHva  raoordt. 
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FAITH  O&XU  AT  XOITTK. 

A  gaging  weir  was  established  on  Faith  Creek  at  its  mouth  June  20, 
1907,  by  the  Chatanika  Ditch  Co.,  and  records  were  kept  until  Sep- 
tember 4,  1907. 

On  June  16,  1911,  a  gage  was  installed  near  the^original  location 
of  the  weir  and  gage  readings  were  taken  twice  a  day  duiipg  a  part 
of  the  open  season  of  1911  and  1912.  The  datum  of  the  gage  remained 
constant. 

The  conditions  at  the  station  were  favorable  for  accuracy,  and  the 
records  for  all  discharges  below  400  second-feet  should  be  excellent. 

DMuxrge  measurements  of  Faith  Creek  at  motUh  in  1908-9  and  191 1-1 1. 


Date. 

be^t 

Db- 
oharge. 

Date. 

liS^t. 

DI». 
oharge. 

Date. 

^. 

Dl». 
charge. 

1908. 
July  J2 

Feel. 

See.-ft, 
67 
78 
68 

151 
148 

1909-Contd. 
Aug.  17 

Feet. 

314 
35 
15.3 
48 

1913. 
June  10 

26 

July  33 

Aug.  16 

Feet. 
2.83 
3.17 
3.50 
3.70 

8ec.-fi 
70 

13  .::.: 

19U. 

June  16 

July  14 

*•*•  iJ:::::::: 

3.70 
3.59 
3.83 
3.68 

100 

14 

44 

1909. 
Jim*   6  

50 

36 

Daily  discharge^  in  second-feet  ^  o/Fatth  Creek  near  mouth  for  1907. 
[Elevation,  1^76  feet;  drainage  area,  51  square  miles.] 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 

7. 
8.. 
9.. 
10. 

11., 
12., 
13., 
14. 
15., 

16. 
17. 
18.. 
19. 
20. 


June. 


44.7 


July. 


32.6 
28.5 
'26.4 
24.8 
22.1 

21.6 
22.0 
20.8 
20.1 
19.2 

21.0 
20.5 
20.1 
21.0 
20.9 

31.7 
35.3 
35.0 
62.5 
43.9 


Aug. 


36.4 
41.1 
35.9 
34.7 
42.5 

40.6 
87.4 
62.7 
52.4 
44.2 

39.0 
35.0 
42.8 
35.0 
33.6 

34.4 
30.8 
30.6 
28.5 
27.8 


Sept. 


59.0 
52.5 
50.2 
66.4 


Day. 


21 

44.7 

22 

42.8 

23 

39.3 

24 

38.8 

25 

35.3 

26 

36.5 

27 

34.4 

28 

45.9 

29 

43.6 

30 

36.8 

31 

Mean  dis- 
charge. . . 
Seoond'feet   per 

square  mile 

Run-off  (depth 
in  inches  on 
drainage  area). 


June. 


40.5 
0.796 

0.32 


July. 


38.6 
31.4 
25.5 
28.8 
26.4 

61.0 
42.0 
28.4 
30.6 
26.7 
25.0 


29.3 
a  573 

0.66 


Aug. 


36.9 
44.3 
89.4 
49.8 
62.8 

82.6 
69.3 
62.6 
70.5 
72.5 
67.8 


47.5 
a  033 

1.07 


Sept. 


NoTB.— These  discharges  were  measured  by  weir  and  were  furnished  by  the  Chatanika  Ditch  Co. 
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Daii^  gage  keiglhi,  in  feet,  and  dMiarge,  in  eeamd-feet,  of  Faith  Creek  at  mouihfor  IBll-lf. 


j™. 

July. 

Aogost. 

Beptambcr. 

DV. 

b^t 

Dis- 
efatffe. 

.asTt 

Dis- 
charge. 

l^t 

Di»- 
chtffe. 

a 

dursB. 

1»U. 
1 

3.90 
3.10 
8.30 
3.06 
8.92 

2.88 
X92 
2.82 
2.78 
2.68 

2.60 
2.65 
X62 
2.58 
2.55 

2.58 
2.58 
2.58 
2.55 
2.50 

2.48 
2.45 
2.45 
2.42 
2.40 

2.40 
2.40 
X38 
2.35 
2.35 
2.35 

139 
115 
167 
106 
81 

74 
81 
66 
69 
47 

37 
43 
30 
35 
33 

35 
35 
35 
32 
28 

26 
24 
24 
23 
20 

20 

20 

18.8 

17.0 

17.0 

17.0 

2.35 
Z35 
2.35 
2.33 
2.30 

X30 
2.30 
2.30 
2.30 
2.40 

2.80 
2.70 
X60 
2.62 
4.60 

3.53 
3.53 
3.25 
8.02 
2.92 

2.83 
2.75 
2.73 
2.70 
2.70 

2.66 
2.65 
2.65 
2.00 
2.60 
2.60 

17.0 
17.0 
17.0 
15.2 
14.0 

14.0 
14.0 
14.0 
14.0 
20 

63 
40 
37 

39 
750 

2a 

343 
158 

99 

81 

65 
56 
52 
49 
49 

a 
a 
a 

87 
87 
87 

X6S 

2.70 
X66 
X65 
2.00 

2.65 
2.65 
2.65 
X60 
2.60 

2.60 
2.60 
X58 
2.55 
X55 

Z55 
X55 
2.52 
2.50 
2.50 

2.50 
Z50 
2.58 
X55 

39 

2 

49 

8 

a 

4 

a 

5 

87 

6 

48 

7 

43 

8, 

48 

9 

87 

10 

87 

11 

87 

12 

87 

13 

8S 

14 

33 

15 

33 

16 

3.06 
4,00 
3.70 
3.80 
3.70 

3.65 
3.45 
3.40 
3.30 
3.20 

8.10 
3.12 
8.00 
2.90 
2.92 

422 
444 
313 
355 
313 

293 
218 
200 
167 
139 

115 
120 
96 

77 
81 

33 

17 

33 

IS 

33 

19 

38 

ao 

23 

21 

33 

22 

33 

23 

31 

24 

31 

25 

26 

27 

28 

20 

30 

31 

Mmndfachwge 

223 
4.37 

8.44 
444 

77 
B 



48.7 
0.956 

1.10 
167 
17.0 
A 



78.2 
1.58 

L76 
750 
14.0 
B 

'**♦"*" 

8&6 

8«oood-fMt  per  sqiure  mile 

0.631 

Run-off  (depth  in  inches  on  drahiiee 
area) 

0.61 

41 

|f(nifTlQin 

33 

Aocuncy ) 

^ 
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Doily  gage  Kei^ty  in  fetly  and  disehargef  in  ucond-feet^  of  Faith  Creek  at  mouth  for 

1911-lt—Conthmed, 


M»7. 

June. 

July. 

August. 

Septemher. 

DV. 

.ssr. 

Dia. 
charge. 

A 

Die- 
charge. 

^JS^u 

Dia. 
charge. 

heSft 

Dla. 
chaige. 

Oace 
hal^t 

Dia- 
charge. 

1012. 
1 

8.70 
4.60 
4.25 
3.50 
3.15 

3.06 
2.02 
2.00 
2.88 
2.82 

2.70 
3.00 
3.38 
3.28 
8.10 

3.32 
3.12 
3.05 
4.15 
3.45 

3.15 
3.10 
3.00 
3.50 
3.48 

3.22 
3.06 
2.05 
2.82 
2.78 

334 

780 
580 
254 
142 

118 
01 
87 
84 
73 

56 
107 
210 
177 
120 

100 
134 
118 
538 
236 

142 
120 
421 
254 
247 

160 
125 
07 
73 
.  67 

2.72 
2.70 
2.72 
2.68 
2.60 

2.60 
2.55 
2.55 
2.52 
2.50 

2.50 
2.50 
2.50 
2.72 
2.65 

2.58 
2.58 
2.58 
2.52 
2.58 

2.60 
2.60 
2.60 
2.55 
2.52 

2.70 
8.06 
3.28 
3.12 
2.85 
2.80 

50 
56 
50 
54 
44 

44 

30 
30 
36 
34 

34 
34 
34 
50 
50 

42 
42 
42 
36 
42 

44 
44 
44 

30 
36 

56 
118 
177 
134 
78 
70 

2.72 
2.68 
2.65 
2.65 
2.62 

2.60 
2.85 
2.82 
2.72 
2.70 

X80 
2.02 
2.82 
2.75 
2.72 

2.70 
2.65 
2.60 
2.60 
2.60 

2.60 
2.60 
2.60 
2.60 
2.62 

2.68 
2.72 
2.70 
2.70 
2.68 
2.65 

50 
54 

50 
50 
46 

44 

78 
73 
50 
56 

70 
01 
73 
63 
50 

56 
50 
44 
44 
44 

44 
44 
44 

44 
46 

54 
50 
56 
56 
54 
50 

2.65 
2.70 
2.70 
2.70 
2.75 

2.72 
2.70 
2.70 
2.70 
2.65 

2.65 
2.60 
2.60 
2.60 
2.65 

2.70 
2.82 
2.88 
8.02 
3.02 

3.00 
2.00 
2.82 
2.80 
2.80 

2.78 
2.75 
2.75 
2.78 
2.80 

50 

2 

66 

8 

56 

4 

56 

5 

68 

6 

60 

7 

66 

8 

56 

0 

56 

10 

50 

U 

50 

12 

44 

13 

44 

14 

44 

15 

3.50 

3.70 
8.60 
3.70 
3.48 
3.38 

8.35 
8.25 
3.80 
3.20 
3.12 

3.10 
3.05 
3.38 
3.70 
3.25 
3.60 

254 

334 
203 
334 
247 
210 

200 
168 
377 
154 
134 

120 
118 
210 
334 
168 
203 

50 

16 

56 

17 

78 

18 

84 

10 

HI 

n 

111 

n 

107 

D 

87 

Q 

78 

U 

70 

B 

70 

to 

67 

V 

68 

ts 

63 

» 

67 

n 

70 

u 

MMndtoditfge. 

koood-feet     per 

sqosremQe 

233 
4.57 

2.80 
377 
118 
B 

206 
4.02 

4.48 
780 
56 
B 

55.5 
1.00 

1.26 
177 
34 
A 

55.8 
LOS 

L24 
01 
44 

A 

65.4 
L28 

ion-ofl  (depth  in 
Inches  oo  drainage 
arte) 

L43 

'^xfmmn  .....,..., 

111 

iiinhnnm 

44 

Vocuiacv 

A 

OHASZTT  ORSXK  ABOVE  K0KX8TAKX  ORSXK. 

A  gage  was  installed  on  Charity  Creek  a  short  distance  above 
ifomeetake  Creek  on  May  26,  1910.  The  discharge  rating  curves 
veve  not  very  well  defined  because  of  shifting  channel  and  insufficient 
neasurements.  The  relation  of  gage  height  to  discharge  in  1910 
ras  not  the  same  as  in  1912. 

Ditcharffe  meaaurementa  of  Chanty  Creek  <j^>ove  Homestake  Creek  in  1910-1912. 


Data. 

^u 

Dis- 
charge. 

Date. 

^S^ 

Dis- 
charge. 

Data. 

Oace 
hei^t. 

Dis- 
charge. 

1010. 

Uy  26 

one  11 

Ftet, 
3.28 
8.66 
3.11 
3.14 

5«^. 

41 
8.5 
4.6 

1011. 
June  14 

Feet, 

5.5 
2.1 

1012. 

June    0 

July  24 

Aug.  16 

Fut. 
2.20 
2.06 
2.10 

'"■t: 

July  16 

3.4 

■^  JJ:::::::: 

Aug.    3 

4.4 
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i>a%  gage  AopA^  infeety  ami  Smkargej  in  moimd-fmt,  of  Ckaritif  CnA  above  Eomedgit 

Creek  for  19  JO  ami  191t. 

[Obaarvon:  R.  C.  Hall.  1910;  Ocorse  L««lillii,  1912.] 


Mmy. 

JOM.          1          July. 

AofosL 

8«fitanb«r. 

i>«y. 

^s. 

hdl& 

Dis- 
diaise. 

hdl& 

diaise. 

iMuSt 

Di9- 

diaise. 

hSS^ 

Db. 

1910. 
1 

00 
42 
77 
44 
41 

32 

27 
42 

41 

4,0 
3.8 
3.0 
3.4 
3.2 

3.2 
3.2 

3.2 
3.2 
3w2 

3.2 
3.2 
3.2 
3.1 
3.0 

0.0 
9.0 
12.0 
17.9 

3.35 

*i*36' 

3.35 

Ill 

a 

3.50 
3.75 

US 

3. 



11.8 

4 

lis 

5. 

115 

e 

3.10 

110 

7 

ULO 

s 

0.0 

0 

3.10 

fLfi 

10 

3b30 1      7.0 

u. 

3.00 

3.U 

3.0 
3.5 
3.4 
3.3 
3w2 

3w2 
3.2 
3.2 
3.2 
3.2 

5.1 
5.1 
7.2 
9.4 
8.0 

7.0 
0.0 
4.0 
3.2 
5.1 
4.3 

'1*40* 

7.0 

12. 

7.0 

13 

7.ft 

14 

"'lib' 

7.0 

IS 

7.0 

10 

3.10 

7.0 

17 

7.0 

18 

7.0 

19 

7.0 

20 

7.0 

21 

3.U 

3w20 

7.0 

22 

7.0 

23 

7.0 

24 

3.25 

7.0 

25 

7.0 

26 

3.28 
3.28 
3.40 
3.52 

22 
22 
32 
44 

00 

77 

7.0 

27 

7.0 

28 

""i'io' 

3.15 
3.13 

3.20 

7.0 

29 

30 

31 

3.76 

AccuiaejF 

42.8 
D 

48.9 
D 

4.04 
B 

4.96 
B 

158 

B 

NoiK. — Ditchfgt  on  dajs  of  nlvinK  9MB^  hi||^  dtOvnliitd  \tj  wiiiUfiUf  hjdiotnplML 
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Dmbf  gage  height,  in/eety  and  dMiarge,  in  Hoomd-feet,  of  Charity  Creek  above  Homeetake 
Creek  for  1910  and  191g—Contumea, 


June. 

July. 

Aagoflt. 

S^tamber. 

Day. 

A 

Dis- 
charge. 

iSi^L 

Dis- 
charge. 

he^t 

Dis- 
charge. 

iMi^t 

Dis- 
charge. 

1012. 
1 

2.23 
2.22 
2.21 
2.20 
2.18 

2.16 
2.14 
2.12 
2.12 
2.11 

2.15 
2.13 
2.12 
2.11 
2.10 

2.11 
2.13 
2.14 
2.13 
2.15 

2.14 
2.10 
2.11 
2.07 
2,07 

2.14 
2.17 
2.18 
2.15 
2.13 
2.12 

7.0 
6.7 
6.5 
6.2 
5.8 

5.4 
6.0 
4.6 
4.6 
4.4 

5.2 
4.8 
4.6 
4.4 
4.2 

4.4 

4.8 
5.0 
4.8 
5.2 

5.0 
4.2 
4.4 
3.7 
3.7 

5.0 
5.6 
5.8 
5.2 
4.8 
4.6 

2.12 
2.11 
2.11 
2.08 
2.07 

2.07 
2.10 
2.10 
2.08 
2.08 

2.22 
2.15 
2.13 
2.12 
2.11 

2.11 
2.10 
2.09 
2.08 
2.08 

2.00 
2.08 
2.10 
2.10 
2.00 

2.11 
2.10 
2.11 
2.10 
2.10 
2.09 

4.6 
4.4 

4.4 
3.0 
3.7 

3.7 
4.2 
4.2 
3.0 
3.0 

6.7 
5.2 
4.8 
4.6 
4.4 

4.4 

4.2 
4.0 
3.0 
3.0 

4.0 
3.0 
4.2 
4.2 
4.0 

4.4 

4.2 
4.4 
4.2 
4.2 

4.0 

2.12 
2.14 
2.16 
2.17 
2.18 

2.10 
2.16 
2.16 
2.14 
2.13 

4.6 

2 

5.0 

3 

5.4 

4 

5.6 

5 

5.8 

6 

6.0 

7 

5.4 

8 

5.4 

9 

2.30 
2.27 

2.23 
2.30 
2.35 
2.30 
2.36 

2.50 
2.41 
2.30 
2.70 
2.48 

2.40 
2.38 
3.00 
2.60 
2.50 

2.46 
2.37 
2.30 
2.28 
2.26 

8.0 
8.1 

7.0 
8.0 

10.8 
8.0 

11.1 

17.6 
13.1 
8.0 
32 
16.6 

12.6 

11.0 

60 

24 

17.6 

15.6 
11.5 
8.0 
8.4 
7.8 

5.0 

10 

4.8 

11 

12 

13 

14 

15 

16 

17 

1« ' 

19 

20 

21 /. 

22 

23 

24 

25 

26 

27 

28 

29 

ao 

31 

Mean  discharge 

15.0 
60 
7.0 
C 

5.02 
7.0 
3.7 
A 



4.28 
6.7 
8.7 
A 

5.30 

M^TuDQIZl 

6.0 

M tYllDnilD ...    ..................... 

4.6 

AootmcT 

A 

Non.— Discharges  well  defined  below  10  seoond-feet 

K0MB8TAKX  ORSXK  AT  KOtTTK. 

This  station  was  established  May  26,  1910.  The  gage  was  located 
about  1,000  feet  above  the  mouth  of  Homestake  Creek,  at  a  short  dis- 
tance below  a  hydraulic  plant  that  was  in  operation  in  1910.  The 
elevation  of  the  gage  remained  constant.  The  channel  appeared  to 
be  permanent.  The  relation  between  gage  height  and  discharge 
might  have  been  slightly  afiFected  during  low  water  by  deposits  of 
silt  from  the  mine  above,  but  these  deposits  were  removed  by  even  a 
small  increase  in  discharge,  so  it  is  not  thought  that  any  material 
error  has  been  introduced  thereby.  No  hydrauHcking  was  done  in 
1912,  so  that  the  records  for  that  year  were  not  subject  to  silt  effects. 
The  results  are  believed  to  be  fairly  good. 
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Diacharge  meamtremenU  of  Homestaie  Creek  at  m4nUh  in  1909-1912. 


Dftte. 

b^t. 

Dif. 

Date. 

A 

Db. 
diars». 

Data. 

Gace   1    Dis. 

1909. 
Juoe  26 

Ftet. 

7.7 

14.2 
S3 

191L 

June  14 

July  16 

Au«.    8 

Fett. 
3.44 
2.70 
2.55 

2.4 
1.1 

1912. 

July  2*'.'.'.'.'.'.'.'. 
Aug.  16 

rut.  .sec-^ 

2.89  '          &7 

Aug.  16 

2.59  ;           1  3 

1910. 

May  2ii 

June  11 

July  11 

8.06 
S.24 
2.41 

2.76 

3.7 

Daily  gaffe  heiffht^  in  feet,  and  diichargey  in  Meoond-feet,  of  Homestake  Creek  near  mauA 

for  1910  and  1912. 

I  VninMgt  area,  5.6  sqoaza  mOea.    Observan:  Albart  Camithan,  1910;  Oaotve  Lauglilln,  1912.] 
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Dmfy  gage  height^  in  feet,  and  dUcharge,  in  $econd'/eet,  of  Eomeitdke  Creek  near  mouth 
for  1910  and  191f— Continued. 


June. 

July. 

August 

September. 

Day. 

l2St 

Di». 
charge. 

i^t 

Di». 
charge. 

he^t 

Dis- 
charge. 

bej^t 

DIs- 
charge. 

1912. 
1 

2.80 
2.76 
2.78 
2.71 
2.70 

2.68 
2.67 
2.65 
2.68 
2.63 

2.65 
2.68 
2.63 
2.63 
2.63 

2.63 
2.64 
2.65 
2.64 
2.67 

2.66 
2.62 
2.63 
2.50 
2.50 

2.68 
2.72 
2.80 
2.76 
2.72 
2.70 

4.4 

8.6 
8.1 
2.7 
2.5 

2.8 
2.2 
2.0 
1.7 
1.7 

2.0 
1.7 
1.6 
1.6 
1.6 

1.7 
1.8 
2.0 
1.8 
2.2 

2.1 
1.6 
1.7 
1.8 
1.8 

2.8 
2.0 
4.4 
8.6 
2.0 
2.5 

2.70 
2.68 
2.67 
2.66 
2.65 

2.65 
2.68 
2.68 
2.67 
2.67 

2.82 
2.78 
2.76 
2.74 
2.74 

2.76 
2.77 
2.75 
2.73 
2.73 

2.74 
2.72 
2.74 
2.74 
2.72 

2.75 
2.74 
2.76 
2.74 
2.72 
2.70 

2.5 
2.8 
2.2 
2.1 
2.0 

2.0 
2.8 
2.8 
2.2 
2.2 

4.0 
4.0 
8.6 
8.8 
8.8 

8.6 
8.8 
8.4 
8.1 
2.0 

8.8 
2.0 
8.3 
3.8 
2.0 

8.4 
3.8 
8.6 
8.3 
2.0 
2.5 

2.75 

2.n 

2.80 
2.82 
2.83 

2.82 

2.78 

2.n 

2.76 
2.75 

8.4 
8.8 
4.4 
4.0 
5  2 

J 

3 

4 

5 

6 

4  0 

7 

4  0 

8 

8.8 
8.6 
3.4 

9 

2.90 
2.88 

3.82 
8.02 
8.00 
3.94 
2.96 

8.00 
2.94 
2.90 
8.40 
8.10 

8.00 
8.00 
3.50 
8.25 
3.11 

8.02 
2.94 
2.90 
2.84 
2.82 

6.0 
5.0 

4.0 
11.1 
10.2 
8.2 
0.5 

10.2 
8.2 
6.0 

44 

14.8 

10.2 

10.2 

58 

27 

15.5 

11.1 
8.2 
6.0 
5.4 
4.0 

10 

1 
11 

12 

13 

14 

15 

16. 

17 

18 

19 

20 

21 

22 

23 

34 

25 

38 

27 

28 

39 

30 

31 

MMn  difmhiirg<* 

18.6 
2.43 

1.00 
58 
4.0 
B 



2.28 
0.407 

0.47 
4.4 
1.3 

A 

'.V.'.V.V. 

2.00 
0.534 

0.62 
4.0 
2.0 

A 

4.14 

S«ooiid-feet  per  squire  mfle 

0.730 

Run-oil  (depth  in  inches  on  drainage 
area) 

0  27 

5.2 

3  4 

Accuracy 

A 

KOKOMO  ORBEK  ABOVZ  ALDER*  ORBBK. 

Daily  records  of  water-surface  elevations  were  kept  on  Kokomo 
Creek  from  July  9  to  August  14, 1907,  at  the  crossing  of  the  Fairbanks- 
Circle  winter  trail.  The  discharge  rating  curve  is  based  on  two  dis- 
charge measurements  made  in  1907.  It  is,  however,  fairly  well 
defined  below  30  second-feet.  The  gage  height  is  the  distance  from 
the  water  surface  to  a  nail  in  an  overhanging  tree. 

Disduxrgt  measurements  of  Kokomo  Creek  above  Alder  Creek  in  1907  and  1909-10. 


Date. 

Oage 

Dis- 
charge. 

Date. 

he^t 

Dis- 
charge. 

July    9. . 

1907. 

Feet. 
a -3. 00 
a -2. 70 

Sec'fi. 
13.9 
22.7 

Aug.  18.. 
Aug.    3.. 

1909. 

Feet. 

Sec'fl. 
12.7 

Aug.  iJ:.  : - 

1910. 

8.8 

a  Distance  from  water  surfSace  to  reference  point. 
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DttUy  gaffe  height^  in  feety  and  dMuirge,  in  second-feety  of  Kohomo  Creek  above  Alder 

Creek/or  1907. 

[Dndnage  area,  33  sqoare  mil«s.] 


July. 

August. 

Day. 

July. 

August. 

Day. 

Dis- 
charge. 

h^S^t 

Dis- 
cbarge. 

Oace 
heSit 

Di». 
charge. 

he^t. 

Dis- 
change. 

1      

-10.9 

-  1.2 

-  2.0 

-  2.2 

-  2.4 

-  2.4 

-  2.3 

-  2.4 

-  2.0 

-  2.2 

-  2.4 

-  2.5 

-  2.6 

-  2.7 

233 

107 

58 

46 

36 

36 
41 
36 
58 
46 

36 
31 
26 
22 

21 

-3.0 
-3.1 
-3.2 
-3.0 
-3.1 

-3.0 
-3.0 
-3.0 
-3.1 
-3.2 
-3.2 

14 
12 
10 
14 
12 

14 
14 
14 
12 
10 
10 

2 

22 

3       

23 

4 

24 

5   . 

25 

.  : ...  rr: 

1         •    • 
26 

7 

27 

8 

28 

9 

-3.0 
-3.1 

-2.6 
-2.8 
-2.8 
-2.9 
-2.9 

-2.9 
-3.0 
-2.8 
-3.0 
-3.0 

14 
12 

26 
19 
19 
16 
16 

16 
14 
19 

14 
14 

29.:::: :: 

10 

30 

% 

31 

11 

Mean  db- 
1               charge... 

12 

14.6 
0.442 

0.38 
26 
10 

B 

1 

13          

58^0 

14     

Second-feet    per 
1      square  mile.... 

1 

15              .... 

j         1  75 

16 

1  Run-off   (depth 

in   inches   on 

1      drainage  area). 

Maximum 

1 

17 : 

0.92 

18         

035 

ig 

1  Minimum 

22 

20            

Accuracy 

D 

MI8CELLAVZOTJ8  MBASTmXMSJrTS. 

The  following  misceUaneous  discharge  measurements  were  made 
in  the  Chatanika  River  drainage  basin  from  1907  to  1912: 

Miscellaneous  measurements  in  Chatanika  River  drainage  basin,  1907-1912. 
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MtKiUaneoui  meoiurtmenU  in  Chaiamia  River  drainage  hann,  1907-1912 — Continued. 


Date. 

Stream. 

Tributary  to— 

LooaUty. 

Dla- 
diarge. 

Dratai. 

Di». 
charge 

per 
square 

mile. 

June  26,1909 

Qjarfty  Creek 

de 

do 

do 

do 

Faith  C»eek 

Beknr    Homestake 

Creek. 
do 

30 

13.7 
5.7 

37 

18.5 
X4 
7.8 
1.4 

32.5 

35 
4.5 
L5 

X8 
3.8 
.73 
3.8 
3.7 
5.1 
1.1 

lao 

3.6 
3.0 
3.9 
3.7 
8.3 

lao 

1.4 
45 
31 

9.3 

7.4 
33 
33 
37 
38 

8.8 

ia4 

3.1 
38 
3.9 
6.3 

5.3 

1.8 

1.9 

3.7 

2.9 

L8 

.55 

1.4 

.91 

.71 

L5 

.45 

.84 

L7 

1.3 

Sq.mL 

Stc-ft. 

Aug.  16,1909 

do 

do 

do 

do 

July  11,1907 

Mouth 

Jane  26,1909 

do 

do 

Aug.  16,1909 

Ja]y  10,1910 
Aug.  16,1913 

DeepCreA 

do 

....  do      

.^^So^.....:::: 

Orphan  Boy  Creek. 
Sourdough  <>eek... 

:::::d2::::::::::::: 

First  creek  beloir 
Sourdough  Creek 
from  r^;ht  limit. 

do 

do 

Cbatanika  River — 
do 

do 

do 

do 

July  10,1910 

July  13,1906 

16 
16 
16 
5.1 

13.3 
7.3 
7.3 
7.0 
7.0 
7.0 
7.0 

18.9 

16.9 
8.7 
8.5 
6.3 
7.3 

1L3 
3.0 

18.1 

18.1 

l&l 

24.5 

40 

40 

40 

40 

40 

1.41 

Aug.  17,1909 

....[do::..:. 

1.58 

July  14,1911 
Aug.    3,1910 

Do 

do 

do 

1  mile  above  mouth. . 
Month 

.28 
.29 

do 

....  do 

.23 

Aug.  17,1909 
Aug.    3,1910 
July  15,1906 
Aug.  29,1906 
June    5,1909 
July    8, 1910 
Aug.  17,1900 

Ctts&Creek 

do 

Flat  Creek 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Below  Third  Pnp... 

do 

do 

do 

BeknrFiretPup.... 
.  ..  do           

.38 
.10 
.40 
.53 
.74 
.16 
.59 

Aug.    3,1910 
Aug.    3,1910 

do 

....ido:::;:.::::::! 

.21 

Juniper  Creek 

BoBtoo  Creek 

do 

do 

Mouth 

.23 

Aug.  15,1907 
Do 

1  mileabove  mouth. . 

do 

do 

.80 

McKay  Creek 

do 

.80 

Do 

Crooked  Creek 

BeOeCreA 

do 

do 

.88 

Do 

....  do 

.01 

Aug.    9,1908 
June  31,1913 
Aug.  10,1907 

do 

Pok»  Creek 

do 

do 

do 

do 

do 

do 

do 

do 

ElevaUon,  1,300  feet. 
Above  ditdi  intake.. 
do 

.47 
2.49 
1.16 

Aug.  14,1908 
July     9,1911 
July  27,1907 
July  ao;i907 
Aug.    9,1907 
Aug.  10,1907 
Aug.    5,1910 
Aug.  10,1907 

July     9,1911 
June  21,1913 
Aug.  10,1907 
Aug.  14,1908 

Aug.    5,1910 
July  23,1906 
July   17,1900 
Aug.  19,1900 
July     4,1907 
July  23,1908 
July  17,1900 
Aug.  19,1909 
July  28,1906 
July   17,1909 
Aug.  19,1900 
June  28,1907 
June  27,1907 
July  28,1908 

Aug.  20,1908 

do 

Above  Caribou  Creek 
Mouth 

.51 
.30 

do 

do 

.55 

do 

do 

do 

.58 

do 

do 

do 

do 

do 

do 

.02 
.OS 

do 

do 

....  do      

.22 

Caribou  Creek 

do 

Poker  Creek 

do 

Above  Little  Poker 

Creek, 
Mouth 

17.7 
17.7 

.18 

....ido:::::!!:.;:;: 

do 

....  do 

L58 

Little  Poker  Creek. 
Little  Poker  and 

Cariboa  creek 

ditch. 
Poker  Creek  ditch.. 

....  do.           

do 

In  flume...  ........ 

Outlet 

Above  Wolf  Oeek.. 

do 

do 

Cleary  Creek 

!!!!IdoIII!!!!!!!!!. 

Chatanika  River.... 

do 

do 

3.4 
3.4 
3.4 

.47 
.59 
1.00 

....  do 

....  do          

Near  Cleary          .  . 

n^thMnf>ei^... . 

do... 

Mouth.....! 

3.0 
8.0 
3.0 
d;8 
3.8 
3.8 
4.0 

.43 

do 

do 

Wolf  Creek. 

.....do 

do 

do 

do 

Cleary  Creek 

do 

do 

do 

.18 
.47 
.24 

y^'/.6o'.v/.'^'.'.v^v^ 

do 

do 

.19 
.39 

Eldorado  Creek.... 
Dome  Creek  ditdi.. 
Murphy  Creek 

do 

Chatanika  River 

Elevation,  930  feet.. 
Claim  <<No.  3  below" 
Above  MoCload 

Creek. 
do 

.11 

Chatanika  River 

do .•. 

17.0 
17.0 

.10 
.078 

1    (iiGOLDSTBEAM  CBBEK' DBAINAGB  BASIN. 
DBSOBIPTION. 

Goldstream  Creek  flows  southwestward  in  a  narrow;  winding  course 
between  the  drainage  basin  of  Chatanika  River  on  the  right  and  those 
iOf  liitUe  C3iena  and  Tanana  rivers  on  the  left,  paralleling  Chatanika 
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River,  which  it  enters  from  the  east,  and  draining  the  central  portion 
of  the  Fairbanks  rniniTig  district.  It  is  about  70  miles  long  and  it 
drains  an  area  of  about  500  square  miles.  About  40  miles  below  its 
source  it  leaves  the  dividing  ridges  and  for  the  remainder  of  its  course 
to  the  Chatanika  flows  in  a  zigzag  channel  across  the  soft,  mucky 
flats  northwest  of  Tanana  River.  The  stream  bed  is  sandy  and  shift- 
ing, and  the  channel  is  deeply  cut  in  the  alluvial  soil  that  forms  the 
bottom  lands. 

The  dividing  ridges  rise  about  1,000  feet  above  the  stream  bed  and 
are  well  timbered  with  spruce  and  birch.  On  each  side  of  the  stream 
is  a  narrow  lowland,  with  a  gradual  slope  upward  toward  the  ridges. 
This  lowland  is  everywhere  covered  with  the  common  moss,  and  where 
the  valley  widens,  in  its  lower  portion,  lakes  and  swamps  axe  numa*- 
ous.  This  bottom  land  was  once  well  covered  with  timber,  but  this 
has  been  removed  to  make  way  for  the  railroad  and  mining  enterprises. 
About  12  miles  below  the  source  of  the  river  the  southern  ridge  is 
broken  by  a  low  saddle,  over  which  the  Tanana  Valley  Railroad  from 
Fairbanl^  enters  the  mining  district. 

The  upper  portion  of  the  valley  is  drained  by  Pedro  and  Gilmore 
creeks,  which  unite  near  Gilmore,  about  12  miles  north  of  Fairbanks, 
to  form  Gk)ldstream  Creek. 

Goldstream  Creek  receives  numerous  small  tributaries  from  both 
sides.  From  the  right  come  Fox,  Gold  Run,  Big  EHdorado,  O'Connor, 
and  Cache  creeks;  from  the  left,  Engineer,  Butter,  Spear,  Nugget, 
Straight,  and  Allen  creeks.  Prospecting  and  more  or  less  mining  is 
done  on  nearly  all  these  creeks.  They  are  from  4  to  12  miles  long 
and  drain  smeJl  areas. 

On  the  upper  portion  of  Goldstream  Creek  and  along  Pedro  Creek 
several  small  ditches  have  been  built  to  divert  water  for  sluicing. 
The  largest*  ditch  is  owned  by  the  Goldstream  Ditch  Co.  and  cost 
about  $6,500.  It  is  about  2  miles  long  and  has  a  fall  of  about  7  feet 
to  the  mile.  It  diverts  water  from  claim  ''No.  6  below,"  along  the 
left  bank  of  Goldstream  Creek,  and  supplies  several  mines  at  the 
rate  of  $2  per  hour  per  sluice  head,  which  ranges  from  60  to  80  miner's 
inches  of  water.  A  measurement  made  June  28,  1907,  in  the  lower 
end  of  a  flume  near  the  intake  to  this  ditch  gave  a  discharge  of  10.8 
second-feet. 

GOLDSTREAM   CREEK  AT   CLAIM   "nO.   6  BELOW." 

A  good  location  for  a  gaging  station  could  not  be  found  on  Gold- 
stream  Creek  because  of  the  unfavorable  condition  of  the  channel  and 
the  numerous  small  ditches  that  divert  the  flow.  A  gage  was  estab- 
lished, howevei*,  near  the  lower  line  of  claim  ''No.  6  below,"  a  sh(^ 
distance  above  the  intake  of  the  Goldstream  ditch,  June  20,  1907, 
and  was  read  twice  each  day.     The  water  diverted  by  a  small  ditch 
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a  short  distance  above  the  gaging  station  is  not  considered  in  the 
table  of  estimates.  Several  measin^ements  made  in  this  ditch  gave  an 
average  dischai^e  of  1.5  second-feet. 

Dimsharge  meaturemenU  ofOoldttream  Creek  at  claim  "No,  6  hehw"  in  1907. 


Dftte. 

^^ 

Dto- 
ditfg«. 

June  31 .- 

1.00 
1.81 

**^t}l8 

38 

aLi 

Doily  gage  height^  in  feet^  and  dUduarge^  in  eeeond-feel,  of  Ooldttream  Creek  at  claim 

**No.  6  below"  for  1907. 


[Drainage  ana,  28.0  square  miks. 

Obaerrer,  John  L.  Madcr.) 

June. 

July. 

August. 

September. 

October. 

iHiy. 

iMii^t 

Dia- 
(diaiga. 

hflfiEt 

ohaiise. 

Oase 
hei^it 

Dis- 
charge. 

iMii^t 

DIa. 
charge. 

helS^t 

Dia- 
Oharge. 

1 

1.30 
1.06 
LOO 
.96 
.80 

.76 
1.16 
1.06 
1.00 

.86 

1.60 
1.66 
1.20 
1.10 
1.66 

1.50 
1.26 
1.16 
1.06 
1.06 

1.00 
.96 
.90 

1.05 
.96 

.96 
.86 
.86 
.80 
.80 
.70 

21 

12.8 

10.8 

9.3 

4.9 

8.6 
16.4 
12.8 
10.8 

6.4 

82 

30 

17.1 

13.8 

84 

28 

18.9 

16.4 

12.3 

12.8 

10.8 
9.8 
7.8 

12.8 
9.8 

9.3 
6.4 
6.4 
4.9 
4.9 
2.2 

1.66 
LOO 
L30 
L16 
LIO 

L16 
L40 
L46 
L36 
LOO 

L46 
L16 
LIO 
L06 
L06 

LIO 
LOO 
LOO 
LOO 
LIO 

L26 
L30 
L30 
L30 
L26 

L86 
L30 
L36 
L46 
L80 
L50 

80 
32 

13.8 

15.4 

24 

26 

22 

32 

36 

15.4 

13.8 

12.3 

12.8 

13.8 
10.8 
10.8 

las 

13.8 

18.9 

21 

21 

21 

18.9 

22 

21 
22 
26 
28 
28 

L26 
L20 
L20 
L26 
L80 

L20 
L20 
L16 
L20 
L16 

L36 
L70 
L70 
L80 
L60 

L80 
L55 
L46 
L30 
LOO 

L46 

L40 
L66 
L46 
L40 

L40 
L30 
L26 
L36 
L40 

18.9 
17.1 
17.1 
18.9 
21 

17.1 
17.1 
15.4 
17.1 
15.4 

22 

87 
87 
28 
28 

41 
30 
26 
21 
32 

26 
24 
80 
26 
24 

24 

21 

18.9 

22 

24 

L30 
L30 
L40 
L30 
L30 

L80 
L20 

31 

2 

21 

8 •. 



24 

4 

21 

5 

21 

0 

21 

7 

17.1 

8 

9 

10 

11 

12 

13 

14 

15 

w 

17 



18 

19 

20 

1.00 

1.00 
.06 
.80 
.90 
.00 

1.06 
.86 
1.30 
1.65 
1.46 

las 
las 

9.3 
4.9 

7.8 
7.8 

12.3 
0.4 
21 
80 
26 

21 „. 

22 

28 

24 

25 k 

26 

27 

28 

29 

80 

31 

Heandbdiarge. 

13.4 
B 

13.0 
C 

2ao 

C 

«.. 

20.9 

c 

NoTB.— These  discharges  do  not  include  the  amount  diverted  at  claim  "No.  8  below  "  by  a  small  ditch, 
eaiTTing  from  1  to  1.6  second-feet.   The  creek  was  fk-osen  after  Oct.  7. 
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306      BUBFACB  WATER  SUPPLY  OP  YUKON-TANANA  BEGION,  ALASKA. 
MISCELLANEOUS  MEASUKElffENTS. 

The  foUowing  miscellaneous  dischai^  measurements  were  made 
in  Ooldstream  Creek  drainage  basin  from  1907  to  1910: 

MiscelUmeotLS  measwremenU  in  Goldsbream  Creek  drainage  6ann,  1907-1910. 


Date. 

Stream. 

Trfbutary  to— 

Locality. 

Dh- 
charge. 

Drain- 

ace 
area. 

Db. 
ehiive 

July  22,1008 
JtHW  29,1910 

Pedro  Creek.... 
do 

Ck>ldstream  Creek 

do 

Claim  "No.  1  above". 
Moath 

6.1 
6.5 
2.0 

.43 
1.2 

.45 

6.3 
14.3 

la? 

4.1 
4.1 
4.1 
7.4 

Do  ... 

Gilmore  Creek.. 

FoxCreeV 

do 

do 

do 

do 

do 

.SI 

July    6,1007 
AUR.  24,190S 
Jaoe  16.1900 
Aug.  10.1910 

:::::do:::::::::::::::: 

1  mile  above  mouth .. . 

do 

do 

Moath 

.« 

do 

do 

do 

.on 

BAKBB  CBBEK  DBAINAGE  BASIN. 
DESCRIPTION. 

Baker  Creek  and  its  tributaries  drain  a  roughly  fan-shaped  area  542 
square  miles  in  extent.  The  greatest  width  of  this  basin  from  east 
to  west  is  37  miles  and  its  greatest  width  from  north  to  south  21 
miles. 

The  extreme  western  fork,  to  which  the  name  Baker  Creek  is 
applied,  heads  near  Sullivan  Creek,  on  the  southeast  slope  of  Rou^top 
Mountain,  and  flows  eastward  for  about  17  miles.  It  then  makes  a 
right-angle  turn  to  the  south  around  the  north  end  of  Bean  Ridge 
and  follows  the  ridge  closely  for  about  4  miles,  when  it  crosses  tie 
flat  and  receives  from  the  east  its  two  larger  tributaries,  Hutlinana 
and  Hutlitakwa  creeks,  which  drain  over  half  its  entire  basin.  It  k 
about  28  miles  long  and  enters  the  Tanana  70  miles  from  the  Yukon. 

The  system  of  main  and  tributary  streams  is  very  asymmetric, 
about  88  per  cent  of  the  area  lying  on  tlie  left  side.  South  of  the  creek 
the  country  rises  abruptly  to  the  summit  of  Bean  Ridge  and  fur- 
nishes no  tributaries  of  importance.  On  the  north  the  valley  spreads 
out  into  a  broad  alluvial  flat  with  a  very  gradual  slope  until  near  the 
head  of  the  tributaries,  where  it  rises  abruptly  to  the  summit  of  the 
divide. 

No  pay  gravels  have  yet  been  found  on  the  main  creek,  the  du^ 
producing  creeks  being  Thanksgiving,  Glenn,  Eureka,  and  Pioneer. 

The  basin  as  a  whole  is  favored  with  a  relatively  abundant  and 
diversified  growth  of  timber.  In  the  upper  part  this  growth  is  small 
but  has  furnished  sufficient  supply  for  fuel  and  cabins;  on  the  fiats, 
particularly  in  the  lower  valley  of  the  Hutlinana,  there  is  considerable 
spruce  suitable  for  milling.    Several  sawmills  have  been  in  operation 


Digitized  by 


Google 


BAKEB  CBEEK  DRAINAGE  BASIK.  807 

during  the  past  two  or  three  winters,  but  their  output  has  been 
mainly  flume  lumber.  On  the  slope  near  Hot  Springs  there  is  a 
heavy  growth  of  birch  and  poplar. 

As  above  indicated,  all  tributaries  of  importance  enter  from  the 
left.  In  downstream  order  they  are  as  follows:  North  Fork  of  Baker 
Creeky  Thanksgiving,  Omega,  Eureka,  and  Hutlinana  creeks. 

Allen  Creek,  which  enters  North  Fork  of  Baker  Creek  about  2i 
miles  above  the  mouth  of  New  York  Creek,  is  about  8  miles  long.  It 
flows  southwestward  in  a  winding  course  between  deep-cut  mucky 
banks,  splitting  at  many  places  into  several  channels,  causing  numer- 
ous island-like  formations.  The  banks  are  lined  with  an  almost 
impenetrable  growth  of  willows.  The  left  slope  is  rocky  and  barren 
and  in  some  places  rises  almost  vertically  from  600  to  800  feet  above 
the  stream.  The  right  side  of  the  valley,  which  furnishes  the  greater 
part  of  the  run-off,  slopes  gradually  to  the  summit,  which  is  capped 
by  rocky  cliffs.  Allen  Creek  has  been  considered  as  a  possible  auxili- 
ary water  supply  for  the  Thanksgiving  Creek  mines.  It  was  not 
practicable  to  attempt  to  get  daily  records  on  Allen  Creek.  A  mis- 
ceUaneous  measurement  was  made  on  August  22, 1908,  5  miles  above 
the  mouth  at  an  elevation  of  approximately  900  feet,  which  would 
be  sufficient  for  a  diversion  to  connect  with  the  Thanksgiving  ditch 
at  the  intake  on  California  Creek.  A  discharge  of  2.7  second-feet 
was  obtained,  and  by  comparison  with  daily  records  on  other  streams 
it  does  not  seem  to  have  been  a  minimum  for  the  season.  The  gen- 
eral character  of  ground  over  which  a  ditch  would  have  to  be  built 
is  not  favorable,  and  probably  considerable  flume  or  pipe  would  have 
to  be  used. 

New  York  Creek  rises  in  a  rather  low  saddle  opposite  the  head- 
waters of  Minook  Creek  and  flows  southwestward  about  10  miles, 
joining  the  North  Fork  of  Baker  Creek  about  3  miles  below  Allen 
Creek.    California  Creek  enteis  New  York  Creek  from  the  right. 

BAKEB  CBEEK  AT  BOAD  GBOSSINO. 

This  station  was  established  August  6,  1908,  on  the  left  bank  of 
Baker  Creek  below  Eureka  Creek,  just  above  the  crossing  of  the  Hot 
Springs-Eureka  road.  A  vertical  staff  was  installed  and  gage  heights 
were  recorded  imtil  September  30,  1908,  but  as  no  measiu'ements 
were  obtained  at  the  higher  stages  daily  discharges  will  not  be  pub- 
lished. This  station  was  reestablished  on  May  26,  1909,  but  not 
enough  records  were  obtained  to  make  estimates  of  daily  flow. 

The  elevation  of  Baker  Creek  at  the  gaging  station  is  about  350  feet. 
The  mean  elevation  of  the  mines  is  roughly  estimated  at  800  feet,  at 
an  average  distance  of  about  7  miles.  Tlie  only  method  by  which 
this'vrater  can  be  conveyed  to  the  mine  is  by  pimiping,  and  it  is  reported 
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that  such  a  development  has  been  under  consideration.  It  is  seen 
that  the  water  must  be  raised  vertically  450  feet  through  a  horizontal 
distance  of  7  miles.  The  expense  of  in8t>a11ing  such  a  high-power 
pmiqung  plant  as  would  be  required  in  this  case,  together  with  the 
hi(^  cost  of  fuel,  would  be  so  heavy  a  tax  that  its  justification  is  very 
doubtful  It  would  require  over  80  horsepower  for  every  second-foot 
or  about  2  horsepower  for  every  miner's  inch  of  water  delivered  to 
the  mines. 

Diatharge  meanarementM  of  Baker  Creek  at  road  cro$$ing  in  1908-9. 


D»to. 

A 

I>ls- 

Date. 

he^L 

Am.    0.. 

msL 

JIM. 
LOO 
LOI 
.00 

*^^4l' 

Ifftv   9S.. 

1900. 

F€tL 

Stc-fi. 

^  »:::::::::::::::::::::: 

,  S«i>t.  s.. 

^» 

17.. 

itt 

54 

i 

1 

DaSif  gage  heighi,  infeeL,  of  Baiter  Creek  at  road  crossing  for  1908. 
IDnlMg*  WM,  Sn  sqom  mi«t.    Obeetfw,  Chari«s  H.  DJckson.] 


Diiy. 

Am. 

Sept.    , 

DV. 

Aog. 

Sept. 

:       I... 

Aug. 

Sept 

L08I 

LX>1 

L50 

LftS 

L48 

L45 

L40 

L«| 

L40| 

L38 

11 

LOO 
LOO 
.96 
.96 
.96 

.96 

.96 

LOO 

L05 

L06 

LSD 
L22 
LSO 

Lao 

L15 

LIO 
1.10 
LIO 
LIS 
L22 

21 

L06 
LOS 
L06 
LOO 
LOO 

LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

L» 

12 

22 

La 

13 

23 

La 

14 

24 

L» 

15 

25 

L» 

1.00 
1.00 
1.00 
1.00 
LOO 

14 

2S 

LI* 

17 

27 

L15 

18 

28 

LIO 

19 

29 

LIO 

10 

SO 

30 

LW 

31 

NEW  YORK  CREEK  AT  DFTCH  INTAKE. 

This  station  was  established  June  6, 1908,  about  200  feet  above  the 
intake  of  Thank^ving  ditch  and  about  a  nule  above  the  mouth  of 
California  Creek.  The  channel  below  the  gage  was  permanent,  and 
the  curve  of  discharge  is  well  defined  for  all  stages. 

Discharge  measurements  of  New  York  Creek  at  ditdi  intake  in  1908-9. 


Dftte. 

ll^lt. 

Di9- 
ely>fe. 

Date. 

1 

h^c 

Dii- 

June    0.. 

1908. 

Fm, 

a40 

.34 

.06 
.00 
.12 

4.6 
«.71 
L06 
L30 

1 

U»j  25.. 
July  23.. 
S^L   4.. 

1900. 

FuL 

ass 

.20 

.15 

^^ 

8 

L8 

July    7 

LS 

aS  J:::::::::::;:::::;.::: 

^  18 

«  Meesaremeiit  made  by  A.  V.  Thoms. 
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Daily  gage  height ,  in  feet ^  and  discharge^  in  uoond-feet,  of  New  York  Creek  at  dUdk  intake 

for  1908-9. 

[Dralnags  area,  4.7  aquare  milee.    Observer,  Wm.  Modman.] 


June. 

July. 

August 

September. 

Day. 

he^t. 

Di». 
charge. 

Oace 
he@it 

Di9- 
charge. 

h^t 

Dis- 
charge. 

tt 

Dto- 
diarga. 

1908. 
1 

aos 

.05 
.1 
.06 
.06 

.05 
.05 
.06 
.05 
.15 

.1 
.06 
.06 
.05 

as 

.8 
1.0 
.8 
.8 

.8 
.8 
.8 
.8 
1.6 

1.0 
.8 
.8 
.8 

a4 

.85 

.50 
.85 

.3 

6.0 

2 

4.8 

3 

9.8 

4. 

4.8 

6 

S.7 

8. 

a4 
.35 
.55 
.3 
.25 

.25 

.25 

.2 

.3 

.4 

.3 

.25 

.25 

.25 

.4 

.3 

.25 

.2 

.2 

.15 

.1 

:i^ 

.1 
.05 

«.o 

4.8 
12.8 
3.7 
2.0 

2.9 
2.9 
2.1 
8,7 
ft.0 

3.7 
2.9 
2.9 
2.9 
&0 

3.7 
2.9 
2.1 
2.1 
L6 

1.0 
1.0 
1.0 
1.0 
.8 
.8 

8.0 

7 

aoo 
.1 

.06 
.06 

"".'06* 

""."ds* 

.06 

.05 
.05 
.12 
.25 
.2 

.16 
.15 
.1 
.1 

1.0 
1.0 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
1.2 
2.9 
2.1 

1.6 
L6 
1.0 
1.0 
L8 

L6 
LO 
LO 
1.0 
LO 

a.0 

.25 
.85 
.3 
.25 

.2 
.2 
.2 
.2 
.25 

.2 
.25 
.56 

.5 
.45 

2.9 

8 

4.8 

0 

8.7 

10. 

2.9 

11 

2.1 

12. 

2.1 

13 

2.1 

14, 

2.1 

15, 

2.9 

16 

2.1 

17 

2.9 

IS 

12L8 

19 

9.8 

20 

7.9 

21 

22 

23 

M 

26 

26 

.15 

.1 

.1 

.1 

.1 

27 

28 

29 

30 

81 

M«wi  dlffpl»«ffg<^ 

8.24 
a689 

a  67 
12.8 
.8 
A 

aso 
a  180 

a96 

1.6 
.8 
A 

1.22 

a2eo 
a24 

3.0 
.8 
A 

4.60 

8eooDd*feet  IMF  aquare  mile 

a991 

RaiMfl  (depth  In  Inches  on  drainage 
area) 

0.74 

MucimYim 

12.8 

Mlnimnm 

2.1 

Aooiracy... 

A 

Non.— From  July  15  to  Aug.  6  the  dJsohaige  was  probably  less  than  1  second-foot  at  all  times. 
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Daily  gage  kdgkl,  in  feet,  and  discharge,  in  9econd-/eel,  of  New  Ybrk  Creek  at  diuk 
intake  for  1908-9 — Continued. 


M.y. 

lima. 

July. 

Aogiut 

Saptaoxber. 

DV. 

^i. 

Dis- 
charge. 

hei^t 

Dis- 
charge. 

iMlSPt 

Dis- 
charge. 

A 

Dis- 
charge. 

hc^t. 

I>ia- 

cbacp^ 

i9oa. 
1 

a40 
.40 
.40 
.40 
.40 

.30 
.30 
.30 
.30 
.20 

.» 
.22 
.25 
.22 
.20 

.20 
.20 
.18 
.12 
.12 

.10 
.10 
.10 
.20 
.28 

.20 
.20 
.15 
.10 
.10 

6.0 

«wO 
«wO 
«wO 
«wO 

8.7 
8,7 
8.7 
8.7 
2.1 

2.1 
2.4 
2.9 
2.4 
2.1 

2.1 
11 
1.8 
1.2 
1.2 

1.0 
1.0 
1.0 
11 
3.4 

2.1 
2.1 
1.4 
1.0 
1.0 

a  10 
.10 
.10 
.10 
.10 

.10 
.10 

.12 
.18 
.28 

.22 

.20 
.15 
.18 
.15 

.10 
.10 
.08 
.05 
.05 

.05 
.04 
.15 
.28 
.20 

.15 
.15 
.20 
.18 
.15 
.12 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.2 
1.8 
3.4 

2.4 

2.1 
1.4 
1.8 
L4 

1.0 
1.0 
.90 
.75 
.75 

.75 
.70 

1.4 

8.4 

2.1 

1.4 
1.4 
2.1 
1.8 
1.4 
1.2 

a  10 

.10 

.» 

.32 
.55 

.48 
.40 
.40 
1.20 
1.08 

.68 
.52 
.45 
.38 
.30 

.30 
.25 
.25 
.25 
.22 

.20 
.20 
.25 
.22 
.20 

.» 
.20 
.20 
.18 
.15 
.15 

1.0 
1.0 
2.1 
4.2 
12.9 

9.0 
6.0 
6.0 
100 
81 

23 

11.0 
7.9 
6w5 
8.7 

8.7 
2.9 
19 
2.9 
2.4 

2.1 
2.1 
2.9 
2.4 
2.1 

2.1 
2.1 
2.1 
1.8 
1.4 
1.4 

a  15 

.15 
.15 
.15 
.15 

.12 
.12 

L4 

2 

L4 

8 

L4 

4 

1.4 

6 

1.4 

6 '. 

1-2 

7 

L2 

8 



9 

) 

10 

.        ...     t        

11 

1 

12 

1 

13 

1 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

ass 

.75 
.65 
.55 
.52 
.60 
.60 

49 

31 

20 

12.9 

11.0 
9.8 
9.8 

26 

27 

28 

29 

30 

31 

Mean  discharge. 

20.5 
4.36 

1.14 
49 
9.8 
B 

2.78 
a  601 

a66 
6.0 
1.0 

A 

1.44 
a306 

a85 
8.4 
0.70 
A 

9.96 
2.12 

2.44 
100 
1.0 

B 

LSI 

Second-feet    per 
square  mile 

a285 

Run^)ff   (depth  in 
inchee  on  drainage 
area) 

ao7 

MftTlmuni ......... 

L4 

Iflnlmnm „ . . 

1.2 

A 

CALIFORNIA   CREEK   AT  DITCH   INTAKE. 

This  station  was  established  August  7,  1908,  about  100  feet  above 
the  ditch  intake.  Below  the  gage  the  channel  was  liable  to  shift. 
The  gage  datum  was  changed  between  the  end  of  the  1908  and  the 
beginning  of  the  1909  records  and  its  permanency  at  other  times 
is  doubtful.  The  discharge  curves  for  each  season  are  very  poorly 
defined,  and  the  discharge  should  be  accepted  as  approximate  only. 

Discharge  measurements  of  California  Creek  at  ditch  intake  in  1908-9. 


Date. 


Aug.    7. 
18. 


1908. 


Gage 
he£ht. 


Feet, 
1.00 
1.03 


Dis- 
charge. 


8ec.-ft. 
2.4 
2.9 


Date. 


July  23. 
Sept.   4. 


1909. 


FeeL 
0.90 
.40 


Db- 
charge. 


See,-^ 
8.8 
16 
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Dmbf  gage  hei^y  tn/eet^  and  dUdutrge,  in  second-feet,  of  California  Creek  at  dUdi  intake 

for  1908-9, 


[Dninage  area,  6.7  square  miles.    Olmrvm,  Wm.  Modman.) 

1906 

1900 

D«y. 

Aogiut. 

September. 

Jane. 

July. 

Angust. 

September. 

hSgTt. 

Dl». 
oiiaise. 

he^ 

Dis- 
charge. 

b^L 

oiiarxe. 

he^^Lt. 

PlB- 

ohaige. 

het^t. 

Dis- 
charge. 

Owe  1  Dis- 
hOttnt.  <4>ArML 

^ 

1 

LIO 
L15 
L25 
L20 
L15 

4.2 
fi.2 
7.5 
0.8 
6.2 

4.7 
4.2 
6.7 
4.2 
3.2 

4.2 
3.2 
3.2 
4.2 
4.2 

3.2 
4.4 

8.7 
8.7 
7.6 

a78 
.72 
.75 
.72 
.70 

.70 
.65 
.90 
.85 
.90 

.88 
.78 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.65 
.60 
.76 
.88 
.70 

.70 
.70 
.70 
.70 
.65 
.62 

3.7 
3.6 
8.6 
8.6 
3.5 

8.5 
8.4 
4.3 
4.0 
4.3 

4.2 

8.7 
8.5 
3.5 
3.6 

3.5 
8.5 
3.6 
3.5 
8.5 

3.4 
3.2 
3.6 
4.2 
3.6 

3.6 
3.5 
3.5 
8.5 
3.4 
3.3 

a60 
.60 
.70 
.78 

L02 

.95 

.80 
.85 
L80 
L18 

.68 
.70 
.73 
.70 

.78 

.68 
.65 
.65 
.60 
.60 

.66 
.60 
.60 
.60 
.60 

.45 
.45 
.45 
.40 
.40 
.40 

8.2 
8.2 

8.5 
3.7 
5.1 

4.6 
3.8 
4.0 
8.3 
6.6 

3.4 
3.5 
3.6 
3.5 
3.7 

3.4 
8.4 

3.4 
3.2 
8.2 

8.0 
2.9 
3.2 
2.9 
2.9 

2.8 
2.8 
2.8 
2.6 
2.6 
2.6 

a40 
.40 
.38 
.40 
.40 

.38 
.38 

2.6 

I 

2.6 

8 

2.6 

4. 

2.6 

5 

2.6 

6 

2.6 

7 

LIO 
L15 
LIO 
LOS 

LIO 
LOS 
LOS 
LIO 
LIO 

LOS 
Lll 
L30 
L30 
L2S 

2L6 

8 

LOO 
1.00 
LOO 

2.4 
2.4 
214 

2L4 
2.4 
X4 
2L4 
2.4 

2.4 
2L4 
2.9 
3.2 
2.4 

Z4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

9 

10 

U 

13 

LOO 

13 

14 

LOO 
LOO 

LOO 
LOO 
LOS 
LOS 
LOO 

LOO 
LOO 
LOO 
LOO 

15 

a96 

.96 
.88 
.90 
.85 
.86 

.85 
.86 
.86 
.98 
LOO 

.90 

.86 
.80 
.80 
.80 

4.6 

4.8 
4.2 
4.3 
4.0 
4.0 

4.0 
4.0 
4.0 
4.8 
4.9 

4.3 
4.0 
3.8 
3.8 
3.8 

16 

17 

18 

19 

» 

a 

22 

S 

M 

25 

26 

LOO 
LOO 
LOO 
LOO 
LOO 

27 

28 

29 

30 

31 

Heuidis- 
obaree. . 

2.46 
a366 

0.31 
3.2 
X4 
D 



5.07 
a  767 

0.66 
8.7 
3.2 
D 

4.21 
a628 

0.38 
4.0 
3.8 
D 

3.61 
0.539 

0.62 
4.3 
3.2 
D 

8.69 
0.586 

a62 
8.3 
2.6 
D 



2.60 

squftre  mild . . 

0.388 

RimH>ff  (depth 
in  inches  on 
draJnagearea) 

*'*x1iniiin  1 1 » 

0.10 
2.6 

Ifinfm^tn 

2.6 

Aocoracy 

D 

THANKSGIVING  DITCH   NEAR  OUTLET. 

This  station,  which  is  located  about  one-fourth  mile  above  the 
QUitlet  of  Thanksgiving  ditch,  was  established  June  6,  1908. 

The  ditch  diverts  water  from  California  and  New  York  creeks  a 
diort  distance  above  their  confluence  for  use  at  the  mines  near  the 
lead  of  Thanksgiving  Creek.  It  is  about  4  miles  long,  with  a  bottom 
vidth  of  6  feet  and  a  grade  of  6§  feet  per  mile.  The  conditions  at 
he  station  were  favorable  for  accuracy  and  the  estimates  should  rep- 
'esent  closely  the  volume  of  water  delivered  for  mining  purposes. 
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312       SURFACB  WATEB  SUPPLY  OF  TITKON-TANANA  BEGION,   atj^rka 
Diteharge  meatvaremenU  of  Thank$ff%v%ng  ditch  near  outlet  in  1908-9. 


Dftto. 

a 

Dto- 
chargt. 

Date. 

^. 

Di9- 
cliArge. 

Date. 

iSSTt 

1908. 

June    ft 

8 

July    7 

Fttl, 
1.20 
l.» 
.00 

10.7 

1906-Cootd. 

Au«.    7 

18 

29 

Fttl. 
.00 
.08 
.00 

2.7 
1.8 

1900. 

May  25 

July  23 

Sept.   4 

Feet. 
1.03 

.85 
.80 

4.2 

3.0 

«  Maaaaremeot  made  by  A.  V.  Thonu. 

Daily  gage  height,  in  feet,  and  dMutrge,  in  second-feet,  of  Thanksgiving  diteh  near  mtUd 

for  1908-9. 

(Obaarver,  Wm.  Moilmaa.] 


Note.— Diaohaiges  from  July  16  to  Aug.  6  were  probably  leas  than  2S  Beoood-feet  at  all  timea. 


Digitized  by 


Google 


BAKBB  CB£SK  DRAINAGE  BASIN. 


313 


Dmfy  gagt  haghiy  tn/eet,  and  dM^ar^e,  in  $eeond'/eet,  of  Thanktgiving  dUth  near  auHH 

far  i909-^— OmtmuecL 


M»y. 

JOIM. 

July. 

Aocust. 

September. 

D«y. 

Im^U. 

Dto- 

haSSt 

M|?t 

Dis- 
ohaiige. 

hd^t 

Dls- 
chargt. 

hJ^X. 

Dia- 
chtfgew 

190B. 
1 

a90 
.90 
.90 
.96 
.90 

.86 
.80 

L06 
.96 

LOO 

.95 
.96 
LOO 
.95 
.96 

.96 

.88 
.85 
.82 
.80 

.80 
.78 
.78 
.98 
L05 

.90 
.85 
.80 

.78 
.78 

4.7 
4.7 
4.7 
S.4 
4.7 

4.2 
3.6 
7.2 
6.4 
6.2 

6.4 
6.9 
6.2 
6.4 
6.4 

6.4 
4.6 
4.2 

3.8 

a.6 

8.6 
3.4 
8.4 
6w9 
7.2 

4.7 
4.2 
3.6 
3.4 
3.4 

a72 
.70 
.70 
.72 
.TO 

.70 
.65 
.85 
.90 
L05 

LOO 
.90 
.82 
.82 
.78 

.72 
.70 
.68 
.62 
.60 

.60 
.58 
.78 
.96 

.86 

.80 
.80 
.85 
.80 
.80 
.76 

2.9 
2.7 
2.7 
2L9 
2.7 

2L7 
2.4 
4.2 
4.7 
7.2 

6.2 
4.7 
8.8 
3.8 
3.4 

2.9 
2.7 
2L6 
2.2 
2.1 

2L1 

2.0- 

3.4 

6w9 
4.2 

8.6 
3.6 
4.2 
3.6 
3.6 
3.2 

a70 
.76 
.90 
LOO 
L15 

LQ2 
L12 
L12 
L20 
LOO 

LOO 
LIO 
L12 
L18 
LIO 

L06 
LOO 
LOO 
LOO 
.92 

.90 
.90 
.96 
.90 
.90 

.85 
.82 
.80 
.80 
.80 
.80 

2.7 
3.2 
4.7 
6w2 
9.6 

6w6 

8.7 
8.7 

ia9 

6w2 

6.2 

8.1 
8.7 

las 

8L1 

7.7 
6.2 
6.2 
6.2 
6.0 

4.7 
4.7 
6.4 
4.7 
4.7 

4.2 

8.8 
3.6 
3.6 
3.6 
3.6 

aso 

.78 
.78 
.80 
.80 

.75 
.75 

3.6 

2. 

3.4 

3 



8.4 

4. 

3.6 

5. 

tl 

6 

3.2 

7 

8.2 

8 

9 

10. 

U 

12. 

13 

14. 

15. 

1« 

17 



13 



19 

20 

21 

22. 

23 

24. 

25 

L08 

.86 
.96 
LOO 
1.02 
LOO 
.98 

<L8 

4.2 
6.9 
6.2 
6.6 
6w2 
6w9 

26 

27 

28... 

».:^::::;:::::;::::: 

JO 

31 

^^MtamdlacliM^i. 

6.97 
6w8 
4.2 

B 

4.78 
7.2 
3.4 
B 

3.51 
7.2 
2.0 
B 

;;;•;•;• 

6.03 

lao 

2.7 
B 

3.43 
3.6 

Vfrrimnin 

3.2 

AoOUfMJf 

B 

GALIFOSNIA  BBANOH  OF  THANEBOIYINO  DITOH  NEAB  INTAKE. 

A  gage  was  placed  in  the  intake  flume  of  California  branch  of 
Thanksgiving  ditch  a  short  distance  from  the  head  on  Jime  6,  1908. 
Daily  records  were  kept  from  Jime  6  to  July  14  and  from  August  7  to 
September  20.  From  July  16  to  August  6  the  discharge  was  prob- 
ably less  than  2.1  second-feet. 

Disgorge  meaturemenU  of  California  branch  of  Thanksgiving  ditch  near  intake  in  1908. 


Date. 

a 

charge. 

Date. 

he^Tt. 

Dis- 
charge. 

Jmif     4 

FeeL 
0.86 
L02 
.65 

Sec-fi. 
6.1 
7.9 
a  2.1 

Aii£.    7 

FeeL 
0.64 
.72 

Sec'ft. 
2.0 

8 

^  is:;:;::::::::::.::::::. 

2.6 

jiuy  7:::;::::::::::::::;::: 

«  Measurement  made  by  A.  V.  Thoms. 


Digitized  by 


Google 


314      SUBPACE  WATER  SUPPLY  OF  YUKON-TANANA  BEQIOK,   at  aktta. 

DaUp  gage  keighl,  in  feel,  and  dMuvrge,  in  $eeond'feei,  of  Califomia  hranA  of  rJWmb- 
giving  ditch  near  intake  for  1908, 

[Observer,  WflUun  llosimui.] 


MISCELLANEOUS  MEASUBEMENTS. 


The  f  oUowing  misceUaneous  dischai^e  measurements  were  made  in 
Baker  Creek  drainage  basin  in  1908: 

Miecellaneoue  measuremente  in  Baker  Creek  drainage  hagin  in  1908, 


•  1.7  seoond-foet  diverted  above  point  of  meesoieiiieiit. 
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BUSEKA  CREEK  DRAINAGE  BASIN. 
DXSCRIPTIOV. 

Eureka  Creek  rises  in  the  Minook-Baker  divide,  just  east  of  Eureka 
Dome,  flows  southwestward  for  about  5  miles,  then  takes  a  more 
southerly  course  and  unites  with  Baker  Creek  near  where  that  creek 
makes  its  decided  turn  to  the  south.  The  total  length  of  Eureka 
Creek  is  about  12  miles.  It  receives  Boston  Creek  about  5  miles 
from  its  source. 

Above  Boston  Cre^  the  valley  resembles  that  of  Pioneer  Creek. 
The  south  side  rises  abruptly  about  600  feet  above  the  stream  and 
furnishes  no  tributaries,  while  the  north  slope  is  gentle  and  is  cut  by 
several  small  streams.  Below  Boston  Creek  the  valley  rapidly 
broadens  into  Baker  Flats,  which  are  covered  with  a  dense  growth  of 
willows  intermixed  with  some  good-sized  spruce,  and  across  which 
the  stream  meanders  sluggishly  through  a  deep-cut,  mucky  channel. 

Tlie  main  diggings  are  near  the  junction  of  Boston  Creek,  although 
workable  gold  placers  have  been  found  at  several  points  above. 

Pioneer  Creek  heads  in  the  south  slope  of  Elephant  Mountain  and 
flows  southwestward.  It  is  about  11  miles  long  and  for  about  6 
miles  of  its  course  parallels  Eureka  Creek,  to  which  it  is  a  tributary 
about  7  miles  from  the  head. 

On  the  south  side,  which  the  creek  closely  follows,  the  valley  rises 
abnost  precipitously  about  800  feet  above  the  bed  of  the  stream  and 
is  broken  only  by  smaU  gulches.  The  north  side,  in  contrast,  exhibits 
a  very  gentle  slope,  marked  by  a  prominent  bench,  which  is  cut  at 
right  angles  to  Pioneer  Creek  by  several  small  tributaries  of  similar 
appearance.  There  is  very  little  timber  in  the  valley,  the  supply 
being  barely  sufficient  for  fuel.  Most  of  the  diggings  are  on  the  north 
slope.  What  Cheer  Bar,  Seattle  Bar,  and  Doric,  Boothby,  and  Joe 
Bush  creeks  cover  the  principal  claims. 

A  ditch  4  miles  long  diverts  water  from  Pioneer  Creek  just  above 
Joe  Bush  Creek  and  carries  it  to  the  What  Cheer  Bar  workings.  It 
has  a  bottom  width  of  5  feet  and  a  grade  of  5  feet  per  mile. 

Another  ditch,  2i  miles  long,  of  the  same  size  and  slope,  was  con- 
structed in  1909  to  carry  water  to  the  Eureka  Creek  mines  near  Boston 
Creek.     The  intake  is  just  above  Boothby  Creek. 

PXOHEZB  ORXXK  AT  WHAT  OHXB&  BAB  DITOK  IBTAKB. 

Tliis  station  was  established  June  7, 1908.  The  gage  was  a  vertical 
staff  driven  into  the  right  bank  of  the  creek  about  200  feet  above  the 
diversion  dam  at  the  What  Cheer  Bar  ditch  intake.  Different  rating 
curves  were  used  for  1908  and  1909.  The  permanency  of  the  relation 
between  gage  height  and  discharge  is  somewhat  doubtful,  but  it  is 
not  believed  that  any  large  errors  have  been  introduced. 
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Dimkarge  nuaturemenU  of  Pioneer  Creek  at  What  Cheer  Bar  ditdi  intake  in  1908-9. 


Date. 

1:^1. 

Dfo. 
charge. 

Date. 

iS^t, 

June    7... 

1906. 

FtH. 

a95 

.05 

.60 

.52 

*ia8 

•  4.0 

May  as.. 

1900. 

Fea, 

2.35 

.35 

^/ 

21 

July  22 

1.7 

Ai«.    8 

S.. ...... ....:..:;;::.::.. 

7.1 

19... 

25 

4.7 
4.7 

Sept   5 

•  Measorement  made  by  A.  V.  Thans. 

Daily  gage  height^  infeet^  and  diacharge,  in  second-feet^  of  Pioneer  Creek  at  What  Ckm 

Bar  ditch  intake  for  1908-9. 

[Drainage  area,  8.1  square  mJDes.    Obenrer,  dttoh  walker.) 


June. 

August 

September. 

DV. 

June. 

August 

SeptemlMr. 

Day. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 
1 

1 

1 

1008. 
1 

0.55 

2.9 
2.9 
2.9 
2.0 
2.9 

2.8 
2.7 
2.6 
2.6 
2.6 

S.6 
2.6 
2.6 
2.7 

2.8 

2.0 
2.9 
2.0 
2.9 
2.9 

0.70 
.67 
.78 
.72 

'■.68' 

'/si' 
".'oo* 

".'so' 

.76 

4.7 
8.7 
6.2 
4.8 
4.4 

4.0 
8.7 
8.6 
8.4 
8.2 

8.0 
2.8 
2.6 
8.0 
8.4 

4.2 

6.0 
5.8 
6.6 
6.6 

* 

lOOft-Ooo. 
21 

0.65 
.65 
.60 
.60 
.60 

4.0 
4.0 
8.4 
8.4 
8.4 

8.4 
3.4 
2.0 
2.0 
2.0 

'o,'so 

S.9 

2.0 
2.8 
2.7 
2.6 

2.6 
2.6 
2.6 
8.1 
8.6 
4.1 

2 

22 

3  

23 

4 

24 

5     

.55 

25 

0 

26 

7 

0.96 
.85 
.80 
.80 

.75 
.76 
.70 
.85 
.96 

.85 
.80 
.75 
.76 
.70 

10.8 
7.9 
0.0 
0.0 

6.0 
6.6 
4.7 
7.9 
10.8 

7.0 
6.6 
6.6 
5.6 
4.7 

".66' 

".'io' 

'".56 

27 

8 

28 

9 

29 

...... 

10 

30 

.65 

31 

11 

Meandls- 
diane.. 

12 

5.44 

0.672 

0.60 
10.8 
2.0 
B. 

2.81 
0.861 

a40 
4.1 
2.6 
B. 

13 

4.18 

14 

SeooDd-feet 
per square 
mile 

15 

0516 

16 

Run-off 
(depth  in 
incaeeon 
drainage 
area) 

17 

18 

19 

20 

dm 

if^i^iinum 

6.6 

Minimum. . 

16 

Aoouracy... 

B. 

Non.— The  discharge  dming  July  probably  did  not  exceed  8  second-feet 
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DaUy  gage  heighly  infeety  and  di$diarge^  in  second-feet,  of  Pioneer  Creek  at  What  Cheer 
Bar  ditch  irUakefor  1909-^— Oontmued. 


May. 

Jane. 

July. 

August 

Day. 

b^t 

DIa- 
diarga. 

Oace 
beSit 

DIa- 
obarge. 

>^t 

DIa- 
diarga. 

bd^t 

Dla- 
cbarge. 

1900. 
1 

as 

•J 

12.8 
9.4 
15.2 
12.3 
12.3 

9.4 
9.4 
7.0 
7.0 
7.0 

4.7 
4.7 
9.4 
7.0 
4.7 

4.7 
4.7 
4.7 
4.7 
4.7 

4.7 
4.7 
8.0 
9.4 
7.0 

4.7 
4.7 
3.0 
3.0 
3.0 

a4 

.4 

........ 

.5 
.6 
.5 

.5 
.5 
.4 
.4 
.4 

.4 

"*'.*85* 

'""/t" 
.5 

.5 

.5 

.45 

.45 

.45 

.45 

3.0 
8.0 
3.0 
8.0 

3.0 

3.0 
3.0 
4.7 
7.0 
4.7 

4.7 
4.7 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
8.0 
2.8 

2.6 
2.4 
4.7 
7.0 
4.7 

4.7 
4.7 
3.8 
3.8 
3.8 
3.8 

a45 
.4 

.7 

.0 

1.5 

1.1 
.9 
1.0 
1.1 
1.1 

1.4 
2.3 
1.4 
1.2 
.9 

.9 

.8 
.75 
.75 
.7 

.65 
.6 
.9 

8.8 

2 

8.0 

3 

0.4 

4 

15.2 

6 

39 

6 

22 

7 

15.2 

8 

18.4 

9 

22 

10 

22 

11 

34 

12 

83 

13 

34 

14 

26 

15 

15.2 

10 

15.2 

17 

12.8 

18 

10.8 

19 



10.8 

20 

9.4 

21 

8.2 

22 

7.0 

23 

15.3 

24 

2S 

26 

2.25 
1.7 
1.3 
1.1 
1.1 
.9 

80 
40 
80 
22 
22 
15.2 

27 

28 

29 

30 

81 

Mnm  df^h^^rg* 

86.4 
4.40 

1.00 
80 
15.2 
C 

6.75 
0.833 

0.93 
15.2 
3.0 
C 

3.76 
a440 

0.51 
7.0 
2.4 

C 

19.6 

8eooiid*fe0t  per  square  mile 

2.42 

RniHifl  (depth  In  inobes  on  drainage 
ana) 

2.07 

83 

Ifinfannm 

3.0 

Aootnacy 

C 

WHAT  OHZX&  BAB  DXTGH  BBAB  XBTASB. 

A  gage  was  installed  in  What  Cheer  Bar  ditch  just  below  the  in- 
take on  June  1,  1909,  and  daily  records  were  kept  until  August  23. 
The  rating  curve  is  fairly  well  developed  for  all  stages. 

On  June  7,  1908,  a  gage  was  installed  in  the  ditch  near  Seattle 
Creek,  and  daily  readings  were  made  until  June  30,  when  a  break  in 
the  ditch  destroyed  the  station  and  rendered  the  records  valueless, 
as  only  one  discharge  measurement  had  been  made. 

Diediarge  measuremerUe  of  What  Cheer  Bar  ditch  near  intake  in  1909. 


Date. 

be^t. 

Dis- 
charge. 

Date. 

be^t. 

Dto- 
obarge. 

May  26 

Feet, 

•2.58 
.28 
.68 

2.0 
7.4 

July  25.. 
Sept.  5.. 

FeeL 
0.50 
&.68 

Sec'ft, 
4.6 

JSy  S;;::..::::.::::::::::: 

4.6 

24 

•  Distance  below  nail  in  stump  opposite  jtroposed  kwatiao  of  gage.    Elevation  of  nail,  4.07  feet  above 
>  Backwa^  caused  by  temporary  obstruotion  in  ditob  balow  gaga. 
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Daily  gage  height,  in  feety  and  diaaJutrge,  in  second-feet,  of  What  Cheer  Bar  ditdi  nttr 

intake  for  1909. 

[Observer,  diteb  walker.] 


June. 

July. 

August. 

Day. 

JmiA. 

July. 

August 

Day. 

1 

O 

1 
1 

1 

! 
1 

1 

t 

1 

1 

1 

1 

! 

1 

1 

1 

0.6 

4.2 
4.2 
13.8 
10.4 
10.4 

7.8 
7.8 
5.8 
5.8 
5.8 

4.2 

4.2 
7.8 
5.8 
4.2 

4.2 
4.2 
3.0 
8.0 
8.0 

0.4 
.4 

'.*36* 
.35 

8.0 
3.0 
3.0 
2.9 
2.8 

2.7 
2.6 
4.2 
5.8 
4.2 

4.2 
4.2 
8.0 
3.0 
8.0 

2.6 
2.6 
2.6 
2.6 
2.5 

0.45 
.4 
.65 
.7 

L2 

1.0 
.9 
1.0 
1.1 
1.1 

hi" 

1.0 
.0 

.0 
.8 
.75 
.75 
.7 

3.6 
3.0 
tf.8 
7.8 
25 

16.7 

13.3 

16.7 

21 

21 

21 

21 

31 

16.7 

13.3 

13.3 
10.4 
9.1 
9.1 
7.8 

21 

0.4 

8.0 
3.0 
3.0 
5.8 
4.2 

4.2 
4.2 
3.0 
3.0 
3.0 

0.8  ' 

'".l" 
.5 

.5 

.5 

.45 

.45 

.45 

.45 

2.3 
2.1 
4-7 
7.8 
4.2 

4.2 
4.2 
8.6 
3.6 
3.6 
3.6 

0.65 
.6 
.9 

6.8 

2 

22 

5.8 

3 

28 

13.8 

4 

24 

6 

25 

ft 

26 

7 

27 

g 

28 

29 

9.. 

10 

80 

81 

II 

Mean  dis- 
cbarge.. 

12 

5.18 
13.3 

8,0 

A 

3.50 
7.8 
2.1 
A 

13 

13.2 

14 

Mii^imiivn  , 

15 

15 

Minimum. . 

1.0 

A 

16 

17 

18 

19 

20 

mgcxixAnovs  ksasxtbsmsvts. 

The  following  miscellaneous  discharge  measurements  were  made 
in  Eureka  Creek  drainage  basin  in  1908  and  1909: 

Miacellaneotu  measurements  in  Eureka  Creek  drainage  basin  from  1908  to  1909. 


Date. 

BtreauL 

Tributary  to— 

Locality. 

Dis- 
cbarge. 

Drain- 
age 
area. 

Di»- 
dttfgS 

Aug.  21,1908 

Do 

July  22,1909 
July  23,1909 
Sept.   4,1909 
Aug.    6,1908 
June    7,1908 
Do 

Rnnka  Creek 

Baker  Creek... 

do 

do 

Claim  «Na  14  above". 
Above  Boston  Creek.. . 
do 

\17' 
1.3 
1.2 
6.9 
2.4 
4.8 
10.6 
4.0 

5.4 
5.4 
5.4 
5.4 

37.7 

"-tf. 

do 

do 

.14 
.33 

do 

do 

do 

.78 

do 

do 

WbatCbeerBardUob. 
..do         

do 

do 

do 

Moutb 

.44 
.13 

Seattle  Creek 



Below  spillway 
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BAKBB  CBEEK  DBAIKAOE  BASIN.  819 

HUTLINANA   OBEEK  DBAINAGE   BASIN. 
DB8GBIPTI0V. 

Hutlinana  Creek  is  tributary  to  Baker  Creek  about  7  mileB  from 
Xanana  River,  near  the  southern  border  of  the  Baker  flats.  For  the 
first  mile  or  two  the  stream  flows  nearly  due  north;  it  then  turns 
gradually  toward  the  west,  passing  the  south  slope  of  Wolverine 
Mountain,  and  finally  takes  a  general  southwesterly  course  to  the 
mouth.  It  has  a  broad,  gravelly  bed  with  sharp  banks  and  follows 
a  winding  course,  making  many  abrupt  turns  in  passing  from  one 
side  of  the  valley  to  the  other.  In  general,  however,  it  keeps  near 
the  left  side.  The  topography  of  the  Hutlinana  Valley  presents 
strong  contrasts — from  Wolverine  Mountain,  with  an  elevation  of 
4,600  feet,  to  the  marshy  alluvial  Baker  flats. 

Above  Elephant  Creek  the  east  side  of  the  Hutlinana  Valley  rises 
precipitously  and  is  broken  by  fewer  tributaries  than  the  west  side, 
which  is  cut  by  many  small  s^ams  and  exhibits  a  gradual  benchlike 
slope  for  a  considerable  distance  back  from  the  stream,  beyond  which 
it  rises  rapidly  to  the  summit  of  Elephant  and  Wolverine  moimtains. 
The  gravelly  bottom  forms  a  watercourse  of  such  nature  that  during 
a  period  of  protracted  drought  50  per  cent  or  even  more  of  the  run-off 
may  pass  beneath  the  surface.  Many  other  streams  in  the  Rampart 
r^on  have  the  same  characteristic  features. 

The  valley  contains  a  thick  growth  of  timber,  much  of  which  is 
suitable  for  milling.  A  sawmill  has  been  in  operation  on  the  creek 
at  times  for  several  winters,  and  nearly  all  the  Baker  Creek  mines 
are  supplied  with  lumber  from  this  source. 

About  a  mile  below  Elephant  Oulch  a  hot  spring  rises  in  the  bed 
of  the  creek  and  prevents  the  creek  from  freezing  for  a  considerable 
distance  even  during  the  intense  cold  of  the  winter  months.  In  the 
vicinity  of  the  spring  there  are  several  acres  of  warm  groimd,  now 
covered  with  a  luxuriant  growth  of  large  spruce,  poplar,  and  birch, 
which  on  clearing  would  be  suitable  for  agriculture.  F.  E.  Diver 
has  taken  up  a  homestead  about  the  spring,  and  during  the  summer 
of  1908  he  constructed  a  large  cabin  that  could  be  used  as  a  road 
house,  put  under  cultivation  some  small  patches  of  ground,  and 
successfully  raised  several  varieties  of  vegetables. " 

Considerable  exploring  has  been  done  near  the  headwaters  of  the 
creek,  but  the  presence  of  groimd  water  and  the  lack  of  suitable 
machinery  have  prevented  systematic  prospecting  and  the  working 
of  ground  that,  under  more  favorable  conditions,  might  yield  gold  in 
paying  quantities. 

Caribou,  Denver,  and  Ohio  creeks,  and  Elephant  Gulch  are  small 
tributaries  of  Hutlinana  Creek  from  the  right  near  the  headwaters. 
Goff  and  Appl^ate  creeks,  the  two  lai^er  tributaries  of  Hutlinana 
Creek,  enter  it  from  the  east  about  12  miles  from  the  head.    Apple- 
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T  «P  TTSm-TASAXA  SBtHOH,  ALASKA. 

thamml  spring  in  its 
porticm  of  the  ran-(^  during 


A  £Kr  ^w  iniESAaifC  «^=ae  f .  IXiN.  en  Uv  kft  bftnk  of  HutliDiitt 
Cr««!&  &  ^2C%  cx«A2ce  hei:^^  Cftiro  Civck.  BfrfiiiB^  nvre  taken 
^iz.-::!  A::;r::»  K.  C^  Srcrttcibcr  1.  IvCQ.  m  gage  was  instoDed  abovo 
C4jr:-  Cr^Kk  :&  ^be  a^  t«=Ju  abcct  300  fni  bckyv  tbe  hoi  spnDg^ 
fr:cL  wijrii  aZ  ^^I't^w^^ami  reacEogs  vere  made. 

Ibf  rfa-c  *r;=rTy  f  :r  »ie  secure:  hekv  Cairo  Creek  is  well  developed 
f  .r  aZ  52d0Sw  Tbe  n^rre  f  :r  the  secUcm  ahore  Cairo  Creek  is  wdl 
Oftizie^  Mi:w  SZ  secv!0>f<«t  acid  fazrlr  wdQ  devekped  for  all  stages. 
Tbf  ri$(  w«>  :iih-  mc  ic  the  aearest  te&\h  of  a  foot,  so  at  low  stipes 
ccQ^-iefTiXji*  ccrvc  c=aj  reR^  uacieby.  bat  the  mean  flow  for  peiiods 
*:f  a  wif^fk  :?£-  znj-re  sb:*::^!  zk>c  he  greatlr  in  enor,  and  the  nMmthfy 
Qfaas  are  r^foer^  w  be  Terr  acrorate. 


10 .-/ «ii.-i 


'  OmrmOnkiml9»S. 


twgTt: 


.  Z.  ZI&npqK^ft:^ 


-fe- 


OwlflAofv  Cnr* 


F.S.IM««e.) 


Ocfaixr. 


IHT. 


dkt- 


lijil    ciwfr   lijll 


D^ 


i* 


3   

4 -- 

* 

.* 

«    

-f 

%    

.» 

J  

I'j         .... 

.4 

U 

12  

.9 

U 

.5 

14  

L5 

.t 

14 

17 

.  .  _     -• 

IS 

W 

1.0 

30 

LO 

LJ 

:^* 

.~^ 

.J 

1-*  - 

li 

.* 

li  .. 

13 

.» . 

**  .. 

I?  .- 

1» 

^7 

W 

.7. 

U    .. 

19  -. 

19  .. 

19 

,7 

19  -. 

19 

.7 

22  .. 

24 

.7 

24  „ 

u 
u 

14 

u 
1^ 
u 

u 
u 
u 
u 
u 

u 
u 
u 
11 
li 


a 


14. 


». 

30. 
31. 


L«. 


S«coBd-feet 


(daptti 
kM  on 


Accwy.. 


If 


u 
a 


If  •       .« 

IS  '  .7 

17  .7 


U 
U 


u 


nil 


a4C'. 


I     I 


IL7 

asn 


as 
u 
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DaUy  gage  height,  in  feAy  ami  discharge,  in  second-feet,  of  Hutlinana  Creek  above  Cairo 
Creek  for  1905-9— Continued. 


April. 

May. 

June. 

July. 

August. 

Day. 

A 

Dis- 
charge. 

hei^t 

Dis- 
charge. 

h^t 

Di». 
charge. 

hel%\ 

Dls- 
charge. 

hei^t 

Dift. 
charge. 

1909. 
1 

0.8 
.9 
.5 
.7 
.6 

.8 
1.0 

16 
19 

4.6 
11 

7.6 

16 
24 
43 
62 
71 

71 
102 

62 

81 
138 

102 
112 
122 
132 
142 

152 
162 
173 
190 
204 

163 
113 

91 

81 

81 

81 

1.7 
1.7 
1.8 
1.8 
1.7 

'"i.*6" 
1.4 

1.3 

1.3 
1.4 
1.6 
1.4 

1.3 
1.3 
1.3 
1.2 
1.2 

........ 

1.1 
1.6 
1.3 

1.2 
1.1 
1.0 
1.0 
1.0 

81 
81 
91 
91 
81 

77 
72 
67 
62 
63 

45 
46 
63 
62 
63 

46 
46 
46 
37 
37 

34 
30 
30 
62 
46 

37 
30 
24 
24 
24 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.1 
1.1 
.98 

1.0 
1.01 
1.0 
1.0 
1.0 

1.0 
.9 
.9 
.9 
.0 

1.0 
1.2 
1.2 
1.4 
1.26 

1.2 
1.2 
1.2 
1.2 
1.56 
1.4 

24 
24 
24 
24 
24 

24 
24 
30 
30 
23 

24 
25 
24 
24 
24 

34 

19 
19 
19 
19 

24 
37 
37 
63 
41 

37 
37 
37 
37 
60 
53 

1.36 
1.3 
1.4 
1.8 
2.6 

2.0 
1.7 
1.7 
3.6 
2.6 

2.0 
1.8 
1.6 
1.4 
1.4 

1.3 
1.3 

49 

2 

45 

3 

63 

4 

01 

6 

170 

6 

113 

7 

81 

8 ; 

81 

9 

1.5 
1.6 

1.6 
1.9 
1.5 
1.7 
2.2 

1.9 

316 

10 

176 

11 

118 

12 

91 

13 

71 

14 

63 

15 

63 

16 

46 

17 

46 

IS 

19 

20 

0.32 

.35 
.4 

0.4 

1.0 
2.0 
1.6 
1.0 
2.0 

1.0 
2.0 
1.0 
1.6 
2.0 

2.6 
2.7 

2.4 

2.0 
1.8 
1.7 

21 

22 

23 

24 

.35 
.4 

.35 
.4 
.36 

25 

1» 

27 

28 



29 

30 

.4 

31 

Mean  discbarge 

Second-feet  per 

square  mile 

1.4 
0.033 

0.01 
2.0 
0.4 

A. 

:::::::: 

91.2 
2.14 

2.47 
204 
4.5 

B 

62.1 
1.22 

1.36 
91 
24 

A 

::::i::: 

30.0 
0.703 

0.81 
66 
19 

A 

97.1 
2.27 

Run-off   (depth  in 
inches  on  drainage 
area) 

1.44 

316 

Minimum 

46 

Accuracy 

B 

Discharge  measurements  of  Hullinana  Creek  below  Cairo  Creek  in  1908. 


Date. 


Oafe 
height. 


June    0. 
25. 


Ftet, 
1.32 
1.00 


Dis- 
charge. 


See.-JU 
76 
41 


Date. 


Aug.  19. 
Sept.    1. 


Oase 
height. 


Feet. 
0.50 
.66 


Dis- 
charge. 


See.'fi, 
10.6 
14.0 


42913"— W8P  342—15 


-21 
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Daiiy  gage  height,  in  feet,  and  ditehargey  in  second-feet,  of  HtUlinana  Creek  belorc  Cairo 

Creek  for  1908. 

[1>raiiM«e  area,  44.2  square  miles.    Observer,  F.  E.  Dfrer.] 


Note.— The  discharges  on  days  of  ralssl 
>logfcc      ••  • 


_    heights  were  estimated  by  aid  of  oompntiw  reoorda 
ieved  to  be  very  nearly  correct. 


and  known  cltmatologic  conditions  and  are 

MISCZIXAHEOI78  KSASXTBEIOCHTS. 

The  following  miscellaneous  dischai^e  measurements  were  made  in 
the  Hutlinana  Creek  drainage  basin  in  1908  and  1909: 

Miscellaneous  measurevients  in  HtUlinana  Creek  drainage  basin,  190S-9. 


Date. 

Stream. 

Tributary  to— 

Locality. 

Dis- 
charge. 

Draiz>- 
area. 

Di». 

charge 

per 

square 
mfle. 

Aug.  20,1908 

Sept.    2,1908 

July     7,1909 

2r.,  1909 

Hutlinana  Creek 

do 

Baker  Creek... 
do 

Below  Caribou  Creek. . 
do 

Sec.-fi. 
1.9 
3.1 
all.9 
24 
9.1 
.93 

1.1 
2.4 

2.8 

Sq.vU. 
16.1 
16.1 
23.7 
23.7 
23.7 
3.2 

3.3 

11.4 
1&9 

.19 

do 

do 

do 

do 

Above  Denver  Creek.. 
do 

.50 
1  01 

Sept.    5,1909 
Aug.  20,1908 

Do 

do 

Ohio  Creek. 

do 

Hutlinana 

Creek. 
do 

do 

1  mile  above  mouth .. . 

Mouth 

Elephant  Gulch. 

.s 

Do 

Goff  Creek 

..  .  do 

1  mile  above  mouth . . . 
1  mile  above  mouth . . . 

21 

Do 

Applegate  Creek 

do 

.u 

a  Measurement  made  by  Clarence  Hamshaw. 

Note.— The  measurements  of  Hutlinana  Creek  above  Caribou  Creek  and  above  Denver  Creek  wer«niade 
near  proposed  diversion  points  for  ditch  systems  to  carry  water  to  the  mines  on  Pioneer  Creek. 
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PATTBBSON  CBBBK  DBAINAQB  BASIN. 

DESCRIPTION. 

Patterson  Creek  is  formed  by  the  junction  of  Sullivan  and  Cache 
creeks.  It  is  about  30  miles  long  and  follows  a  general  southwesterly 
course  roughly  parallel  to  Tanana  River,  which  it  joins  about  midway 
between  Hot  Springs  and  Fort  Gibbon.  It  drains  an  area  of  low 
rehef;  the  most  prominent  featiu*e  of  which.  Bean  Ridge,  on  the 
southeast,  f  urmshes  it  several  small  tributaries. 

Sullivan  Creek,  the  right  fork  of  Patterson  Creek,  rises  on  the  south 
slope  of  Roughtop  Mountain,  and  for  about  10  miles  flows  a  little 
west  of  south  through  a  wide  valley,  flanked  on  either  side  by  long, 
gentle  slopes.  Birch  and  spruce  timber  suitable  for  cabins  and  fuel 
is  abundant  in  the  lower  valley. 

Woodchopper  Creek  drains  a  relatively  low  swampy  area  between 
SuUivan  Creek  on  the  east  and  American  Creek  and  Fish  Lake  on  the 
west. 

SULLIVAN   GREEK  ABOVE  TOFTY  DrTCH   INTAKE. 

A  gage  was  installed  on  Sullivan  Creek  August  4,  1908,  just  above 
the  intake  to  the  Tof ty  ditch  and  about  6  miles  above  the  mouth  of 
the  creek.  During  periods  of  average  flow  nearly  the  entire  discharge 
of  the  creek  is  diverted  just  below  tiie  gage  and  conducted  in  a  ditch 
along  the  right  limit  hillside  to  Tofty  Gulch,  where  it  is  used  in  open- 
cut  sluicing.  The  ditch  is  7,000  feet  long,  with  a  bottom  width  of  4.5 
feet  and  a  grade  of  6}  feet  per  mile. 

The  1908  rating  curve  is  rather  poorly  defined.  That  of  1909  is 
well  defined  below  40  second-feet.  The  measuring  conditions  were 
good  and  the  channel  seemed  to  be  fairly  permanent.  Some  water 
was  diverted  from  the  creek  above  the  gage  in  the  Midnight  Sun 
ditch  at  a  time  of  ample  supply  in  1909,  and  the  records  therefore 
show  a  run-off  slightly  less  than  the  actual  one. 

Discharge  meamrements  of  Sullivan  Creek  above  Tqfty  dilch  intake  in  1908-9. 


Date. 

Gafe 
he^t. 

Dis- 
charge. 

Dat«. 

he^t. 

Dfa. 
charge. 

Am.    i.. 

IMMw 

Feet. 
.70 

Sec'fl. 
6.7 
4.5 

ICay  28.. 

29.. 

July   19.. 

20.. 

1909. 

FetL 
1.00 
.72 
.11 
.12 

S^.fi. 

24 - 

14  0 

1.8 

2.2 
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Daily  gage  height^  in  feelj  and  ducharge,  in  ucond-feet,  of  StUlivan  Cr^k  above  Tcfi^ 

ditch  intake  for  1908-9. 

[  Drmtnage  area,  15.S  square  zolles.    Observer,  Jos^  Eglar.] 


1906 

1909 

Day. 

August 

May. 

Jane. 

July. 

Angast. 

September. 

Oage 
height. 

charge. 

Gage     Di». 
hel^t  charge. 

be^t 

Dfo. 
charge. 

h«^t 

Dfe- 
chaige. 

Oaw 

height 

Db- 
chargCL 

Oaa»  ;   Pfe- 

bed^t.chai;gB. 

1 \           \      , 

1 

a7D 
.70 
.65 
.90 

1.00 

1.00 
.80 
.65 
.60 
.50 

.45 
.46 
.46 
.40 
.40 

.40 
.35 
.30 
.28 
.28 

.21 
.20 
.20 
.20 
.45 

.30 
.25 
.20 
.19 
.18 

13.8 

13.8 

12.1 

24 

31 

31 

1&6 
12.1 
7.7 
7.7 

0.6 
0.0 
0.0 
5.5 
5.5 

5.6 

4.8 
4.0 
3.8 
3.8 

2.9 
2.8 
2.8 
2.8 
0.6 

4.0 
3.4 
2.8 
2.7 
2.0 

0.15 
.12 
.15 
.16 
.12 

.11 
.10 
.30 
.35 
.20 

.25 
.20 
.20 
.30 
.50 

.30 
.21 
.20 
.20 
.76 

.75 
.75 
.60 
.70 
.50 

.65 
.66 
.46 
.32 
.40 
.25 

2.3 
2.1 
2.3 
2.3 
2.1 

2.0 
2.0 
4.0 
3.4 
2.8 

3.4 

2.8 
2.8 
4.0 
7.7 

4.0 
2.9 
2.8 
2.8 
16.2 

16.2 
16.2 

7.9 
13.8 

7.7 

9.0 
12.1 
0.0 
4.3 
5.6 
3.4 

a  12 
.09 

.80 
.60 
LTD 

1.50 

.90 

1.70 

2.10 

'".so" 

.50 

.40 
.25 
.25 
.25 

".'io 

2.1 

1.9 

1&6 

ia4 

106 

83 

24 
106 
158 
110 

70 
40 
15 

7.7 
7.7 

5.5 
3,4 
3.4 
3.4 
3.2 

3.0 
2.8 
2.6 
2.4 
2.2 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

..     .     '        3^g 

2 1 

2LS 

3 

1        2.8 

4 

0.8 
.7 

.1 

.68 
.65 
.62 

.6 
.6 
.6 
.6 
.6 

.62 
.6.J 

1.5 

1.4 

1.3 
.85 
.8.') 
.7 
.7 

6.0 
4.3 

4.3 
4.3 
4.0 
3.6 
3.2 

3.0 
3.0 
3.0 
3.0 
3.0 

3.2 
3.6 

42 

33 

i 

1         2.S 

5 

:     1    £i 

t 

2L8 

7 

1 

2.S 

8 

1 

2.S 

9 

1 

2.8 

10 

2lS 

11 

1        2.8 

12 

2.? 

13 

:::::''    11 

14 

'        2.8 

15 

a20  •'        2.S 

16 

2.S 

17 



.20  1        2.5 

18 

1    * 

1 

19 

j 

20 

26 

7.2 
7.2 
4.3 
4.3 

1 

21 

i 

22 

23 

24 

25 

26 

1 

27 

28 

0.90 
.70 
.40 

24 

13.8 
5.5 
9.6 

29 

30 

31 



Mean  dis- 

cliarKo.. . 

Second-feel  i>er 

square  mile.. 

Rim-off  (depth 

in  inches  on 

drainapearea) 

Maximum .... 

8.34 
0.633 

0.42 
42 

3.0 

c 

13.2 
0.846 

0.13 
24 
5.5 
B 

&50 
0.551 

0.61 
31 
2.6 
A 

6.72 
0.367 

0.42 
16.2 

2.0 

A 

25.9 
1.06 

1.91 
168 
1.9 
C 



2.90 
0.180 

au 

2.* 

Minimum 

iS 

Accuracy .... 

c 



MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  discharge  measurements  were  made  in 
the  Patterson  Creek  drainage  basin  in  1908  and  1909: 

Miscellaneous  Tneasuremenls  in  Patterson  Creek  drainage  batin  in  1908  and  1909. 


Date. 

Stream.    ^ 

Tributary  to— 

T-ocallty. 

Dis- 
charge. 

Drain- 
age 
area. 

Dis- 

charge 

per 
square 

Aug.  26,1908 
July   20,1909 
Aug.    4, 1908 

July    19,1909 
May   28,1909 
Aug.  25,1908 

Quartz  Creek 

SuUivan  Creek. 

do 

Patterson  Creek 

do 

i  mile  above  mouth. . . 
Mouth 

2.8 
1.3 
3.2 

2.5 
0.5 
4.4 

Sf.m. 

8.0 

11.3 

32.7 

22.7 

S«c.-ft 

a35 

do 

Cache  Creelc 

.12 

Trail  crossing  to  mouth 

of  Baker  Slough. 
do 

.14 

....  do 

.11 

Midnleht  Sun  ditch . . . 

Outlet 

Woodchopper  Creelc... 

(«) 

Trail  cnxwing . 

19.7 

.33 

a  Reconnaissance  map  of  Rampart  quadran^e  shows  Woodchopper  Creek  flowing  into  Fish  Lake. 
According  to  a  statement  by  a  local  prospector,  it  is  tributary  to  Patterson  Creek,  about  6  miles  fkoai 
Tanana  River. 


Digitized  by 


Google 


SUBFACE  WATBE  SUPPLY  OF  YUKON-TANANA  HBOIOK,  ALARKA,    325 
MINIMTXM    DISCHARGE. 

The  computed  minimum  discharge  for  a  single  day  is  often  subject 
to  errors  which  make  it  less  reliable  than  the  mean  for  a  longer  period, 
and  it  is  therefore  customary  in  estimates  of  minimum  discharge 
to  select  the  mean  discharge  for  the  minimum  week.  The  following 
table  has  been  compiled  to  show  the  mean  discharge  in  second-feet, 
and  in  second-feet  per  square  mile,  for  the  minimum  week,  from 
representative  drainage  areas.  It  should  be  borne  in  mind  that  all 
the  records  are  not  directly  comparable,  because  their  durations  at 
the  different  stations  are  not  the  same.  An  analysis  of  the  results 
shows  no  relation  between  the  size  of  the  drainage  area  and  the 
minimum  flow;  in  fact,  it  indicates  that  within  certain  limits  each 
drainage  area  is  a  law  unto  itself.  The  relatively  high  minimums 
of  Chena  River  above  Little  Chena,  Salcha  River  at  the  mouth, 
and  Seventymile  River  at  the  falls,  indicate  conditions  in  the  moun- 
tains occupying  the  east-central  portion  of  the  Yukon-Tanana  region 
which  contribute  toward  an  increased  minimum  discharge.  The 
nature  of  these  conditions  is  beyond  conclusive  determination  by  the 
data  available.  The  low  minimum  of  South  Fork  of  Fortymile  River 
at  Franklin  indicates  conditions  productive  of  a  very  low  discharge 
in  the  southeastern  portion  of  the  region.  A  considerable  proportion 
of  this  drainage  area  is  flat  and  swampy  and  it  exercises  an  influence 
on  run-off  somewhat  comparable  to  lake  storage,  but  this  does  not 
explain  the  low  minimum  except  so  far  as  it  may  be  ascribed  to 
increased  evaporation  losses. 

Thus  comparison  and  analysis  show  that  the  minimum  discharges 
are  probably  determined  by  the  diverse  characteristics  of  the  drain- 
age areas  and  vary  widely.  The  minimum  nm-off  in  second-feet 
per  square  mile  for  many  of  the  typical  placer  streams  varies  from 
0. 10  to  0.20,  and  this  represents  approximately  what  may  be  expected 
from  the  average  drainage  area.  Such  a  run-off,  however,  is  by  no 
means  general,  for  there  are  many  pronounced  exceptions  dependent 
upon  special  condition.  Careful  study  of  the  existing  data  and  a 
comparison  of  physical  conditions  will  furnish  a  basis  for  estimating 
the  minimum  discharge  of  streams  other  than  those  upon  which 
records  are  available. 

Tte  minimum  sunmier  flow  for  several  seasons  took  place  on  the 
majority  of  the  streams  in  the  region  in  the  first  part  of  August,  1911. 
In  each  of  the  other  seasons,  however,  the  streams  fell  nearly  as  low 
as  in  1911.  The  durations  of  low-water  periods  varied  from  about 
one  to  three  weeks  and  in  some  seasons  occurred  two  or  three  times. 
The  variations  in  discharge  from  the  same  area  for  different  years 
are  shown  on  Plate  VIII,  on  which  are  platted  hydrographs  of  daily 
discharge  of  Chatanika  River  from  1907  to  1912. 
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Mean  ditdurge  /or  minimum  week  at  tforiou*  ttoHom  in  Tuhm'Tanana  region. 


Donrtlan 
of  raooctL 


Weak  of  mlnimnin 
disciiaige. 


dischaige 

for 
min  imiiiii 


Dimlnagv 


IGnl- 

dis. 

dbMigb 

per 


Sooth  Fork  FortTmOe  Rhrw  at  FnnkUn. 

FortymltoRlTvat  Steal  OMk 

Mosqoito  Fork  »t  Eecfamnstiik 

KeciiomstaJc  Owk  at  moutli 

WadeCraekatcl*im*'Xo.lOaboTe" 

FortyflTo  Pap  at  cUim  No.  U 

North  Fork  FortyinfleRiTw  at  *^kfak'\. 

StMl  Oeek  at  moath 

Canyon  Creek  b^w  Sqoaw  Gttkh 

Squaw  Gokbat  daim^No.  1  abora" 

American  OMk  at  dahn  *' No.  S  abovB''. . 

DisooTery  Fork  below  Star  Ooleh 

SeTvntjmilalUTwattfaafaUs 

FtOBM  Creek  i  mOa  above  moath. 

Crooked  CrMk  bebw  Eldorado  Creek 

Birch  Creek  abora  TwvhPamila  Creek 

BirdiCre^befewTwelTemilaawk 

Birch  Creek  below  Ctams  Fork 

Birch  CrMk  above  Sheep  Creek 

Birch  Creek  at  Foartecnmfla  House 

Buckley  Bar  Creek  at  moath 

Forrupbke  Creek  bdow  BonantaOvek 

Crooked  Crwk  at  Central  House 

Dead  wood  Creek  above  Switch  Creak. 

Nome  Creek  above  Ophir  Creek , 

TrxMiblesonke  Creek  below  Quail  Creek 

Minook  Creek  above  Little  Minook  Craek. . 
Hoosier  Creek  at  clahn  *•  No.  II  above". . . 
Little  Minook  Creek  at  claim  "  No.  9  aboTe ' 

Salcha  River  at  mouth 

Junetfon  Creek  above  Moooa  Lake  outlet.. 


Banner  Creek  at  mouth 

Cbena  River  above  Little  Cbena  River 

Little  Cb«iiaRivefaboveSorrals  Creak 

Little  Cbena  River  above  Fish  Creak 

Sorrels  Creek  above  Elliott  Creek 

Elliott  Creek  at  mouth 

Fish  Creek  below  Solo  Creek. 

Fish  Creek  above  Fairbanks  Creak 

Fish  Creek  at  mouth 

W&shin^on  Creek  above  A^git  Creek 

Washington  Creek  below  Aggie  Creak. 

Anie  Creek  at  mouth 

McJlanus  Creek  at  mouth 


1910-1912. 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 


Aug.  3-«,  1910.. 
Aag.5-li,19U. 
Aug.  a-S,  1910.. 
.do. 


Chatanika  River  at  Faith  Creek. 

Chatanika  River  at  Poker  Creek. 
Smith  Creek  above  Pool  Creek... 

PooK>eek  at  mouth 

Faith  Creek  at  mouth 


New  York  Creek  at  ditch  intake 

California  Creek  at  ditch  intake. 

Pioneer  Creek  at  ditch  in  take 

Hutiinana  Creek  below  Cairo  Creek. 

SuUivan  Creek  above  Tofty  ditch  intake. . . 


-...do 
....do.. 

do.. 

....do.. 
....do... 
....do.. 

...do.. 

19U 

1911-lJ.. 
1910-11.. 
1911-12... 
1908-1912. 
1911-12... 
1908-1912. 
1900-1912. 

...do.. 
1911-12.. 
1908-1910.. 

1908 

1908-9.... 

do... 

1909-10... 
1909-10, 

1912. 
1909-10... 
1910-1912. 
1907^1910 
1908-1910. 
1907-«,1910 

do 

1910-1912.. 

1907-8 

1908.1910.. 

1908 

do.... 

do.... 

1907,1910- 

1912. 
1907-8. 

1910-19li 
1907-1912.. 

19U 

do.-.. 

1907-1911- 
12. 

1908-9 

do.... 

do.... 

1908 

1908-9 


July  1-7, 1912.. 
Aug.  1-7, 1010.. 
Aag.  4-10, 1911. 
Aug.  1-7, 1010.. 
.do. 


Aug.  4-10, 1911.. . 
July  5-U.  1912.-.. 
July  4-10, 1910... 
Aug.  3-9, 1911.... 
Aug.  2»-29, 1910.. 
Aug.  1-7, 1910.... 

Aug.2-« 

Aug.  1-7,1911.... 
Aug.  2-8, 1911.... 
Aug.  3-9, 1911.... 
Aug.  4-10, 1911... 
Aug.  3-9. 1911.... 
Aug.  7-13, 1911... 
Aug.  5-U,  1911... 
Sept.  3-9, 1911.... 
Aug.  »-9, 1911.... 
Aug.  12-18, 1908.. 
do. 


Aug.  16-22, 1909.. 
July  17-22, 1908.. 
Aag.  10-16, 1910. 
Aug.  15-21, 1910. 

Aug.  14-»,  1910. 
Aug.  5-11, 1911.. 
July  15-21, 1910.. 
Aug.  10-16, 1910. 

do 

....do 

.\ug.  1-7, 1911... 
Aug.  7-13, 1908.. 
Aug.  ^15, 1910.. 

Aug.  7-13 

Aug.  6-12 

Aug.  7-13 

Aug.l-7,19U... 


Aug.  3-9, 1911. 


do 

Aug.  1-7 

do 

Aug.»-9,19U. 


Aug.  9-15, 1908.. 
Aug.  11-17, 1908. 
Aug.  8-14. 1908.. 

Aug.  22-28 

Aug.  2^^,1909.. 


8ee.-fL 
157 
516 
45 
12.0 
.80 
.61 
210 
.23 
7.0 
.47 
^1 
LO 
136 
17.3 
L4 
U.7 
19.5 
54 
90 
218 
.33 
^4 
4.5 
L2 
14.8 
6.8 
31 
4.1 
.60 
1,050 
3.8 

2.4 

457 

22 

9^ 
3.8 
2.4 
4.6 

13.1 

12.8 

22 

28 
6.0 

12.0 


94 
2.0 
L5 

14.6 

.8 
2.4 
2.6 
0.4 
2.0 


Sf.mL 
3,180 
6^890 
834 
189 
21.1 
9.1 
2,010 
12.5 
50.5 
24.4 
24.1 
14.8 
465 
86.7 
17.2 
88 
141 
600 
873 
2,150 
10.6 
39.9 
161 
21.3 
76 
43.2 
130 
27.7 
5.9 
2,170 
2».6 

2L5 
1,440 
79 

228 
21 

13.8 
2L5 
39.0 
90.2 

117 

147 
35.8 
80 

132 

486 

17.0 
14.0 

a 

4.7 

6.7 

8.1 

44.2 

20.7 


O-Ott 
.088 
.065 


.087 
.KM 
.018 

.m 

.019 
.067 
.00 
.92 
.470 
.087 
.131 
.138 
.OM 
.lO 
.101 

.m 
.on 

.00 
.067 
.116 
.157 
.3» 
.146 
.102 
.484 

.m 

.112 
.317 
.278 
.171 
.181 
.174 
.214 
.» 
.142 
.US 
.190 
.167 
.150 


.206 
.118 
.107 


.356 
.321 

.213 
.007 


WATER   POWER. 
GENE&AIi  CONDITIONS. 

The  development  of  water  power  in  the  Tukon-Tanana  r^on, 
with  the  exception  of  a  small  plant  on  Poker  Creek,  has  not  gone  beyond 
the  period  of  preliminary  investigation.  It  would  be  physically  pos- 
sible to  develop  considerable  power  on  certain  streams  in  this  region 
during  the  summer  months,  but  it  is  very  doubtful  if  such  an  enter- 
prise would  pay. 
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Aside  from  a  few  small  lode  mines  and  municipal  purposes  the 
market  for  power  at  the  present  time  depends  entirely  on  the  needs 
of  the  placers. 

In  1912  one  dredge  was  in  operation  in  the  Fairbanks  district;  one 
in  the  Birch  Creek  basin,  and  three  in  the  Fortymile  basin.  The 
total  horsepower  required  to  operate  these  five  dredges  was  probably 
less  than  1,000.  Ilie  undei^ound  placer  mines  in  the  Fairbanks 
district  consume  considerable  power  in  hoisting  the  gravel  and  pimip- 
ing  water,  but  as  most  of  them  are  operated  under  separate  manage- 
ment with  adequate  f acihties  for  developing  power  already  installed 
it  is  not  likely  that  their  aggregate  demand  would  be  more  than  a 
few  hundred  horsepower.  Deep  placer  mining  is  already  declining, 
and  it  is  doubtful  if  its  needs  should  be  taken  into  account  at  all  in 
estimating  the  f utiu*e  market  for  hydroelectric  energy.  More  dredges 
will  undoubtedly  be  installed  in  this  region  in  the  future  and  lode 
mining  will  probably  increase. 

The  largest  steam  plant  in  the  Yukon-Tanana  region  is  that  of 
the  Northern  Commercial  Co.,  at  Fairbanks,  which  furnishes  electric 
light,  steam  heat,  and  water  service  for  the  town.  The  plant  has  an 
aggregate  boiler  capacity  of  620  horsepower,  with  an  average  annual 
fuel  consumption  of  about  8,000  cords  of  wood. 

The  problem  of  obtaining  power  is  becoming  more  serious  as  the 
fuel  supply  diminishes.  So  far  wood  has  been  used  exclusively  for 
the  development  of  steam,  and  each  year  its  cost  increases  because 
of  the  greater  distance  it  has  to  be  transported.  The  economy  of  a 
steam  plant  located  in  the  center  of  a  heavily  timbered  area  to 
develop  electricity  for  general  distribution  might  be  worthy  of 
consideration. 

The  lignites  of  the  Nenana  coal  fields  ^  south  of  Fairbanks  will 
always  oflfer  a  possibility  for  power  development  and  should  be  care- 
fully considered  before  any  lai^e  water-power  installation  is  under- 
taken. 

One  of  the  strongest  arguments  against  the  use  of  water  for  power 
in  this  latitude  is  the  short  season  that  it  would  be  available  and  the 
resulting  necessity  of  an  auxiUary  steam  plant  to  supplement  the  defi- 
cient water  supply  during  the  spring  and  autumn  and  diu-ing  the  low- 
water  periods  of  the  summer,  and  to  supply  the  total  demand  from 
perhaps  the  middle  of  November  until  the  middle  of  May. 

During  1909-10  a  hydroelectric  plant  with  a  maximum  capacity 
of  10,000  horsepower  was  installed  in  the  Yukon  Territory  on  Klon- 
dike River,  about  25  miles  from  Dawson.  The  water  is  diverted  from 
North  Fork  of  Klondike  River  and  carried  in  a  ditch  for  several  miles 
into  Klondike  River  valley,  where  a  head  of  234  feet  is  obtained. 
Nothing  definite  is  known  regarding  the  success  of  the  plant,  but  the 

iC»pp6. 8.  R.,  The  Boxmifleld  region,  Alaska:  U.  S.  Oeol.  Survey  Bull.  501,  pp.  54-62, 1912. 
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ooocfitioiis  under  i^ch  it 

in  the  Yokon-Tanana 

E^  iijifaodectric  pUnt  of  cause- 

tboae  conditions,  should 

for  prospectrre  inTestors. 

OB  Poker  Oeek  about  30 
Tlie  vater  was  obtained  froin 
toki  Oaz~3c<K  ii«k>  and  carried  to  a  point  on 
a*  a  IbBtoi -:€  aboct  SO  feci  was  obtained.  Itb 
xz*:>x^*it»i  iiAZ  zza^  jixi^i  w^  2k7C  'imfiifiilly  c^ierated  because 
•*~  ^-£  IT  W4^  a2i£  T-K3Lna  :<2iir  wboos  pecufiar  to  managanent 


^Tits  icr^aiaK  re  -±3^  Yxk-tt-Ta^.a^a  Rgni  are  subject  to  laige 
T-aT-^^.-Qfi^  IT  fi.-^v^  T^  sifcXL=L-:^3  rryf.arge  maj  be  sereral  hundred 
^nuss  ^iif  TT.rr.mzi^  1l>§s  :(  ihe  >ne  aikd  snow  that  accumulates 
XL  -zit*  -^ii  xs-  ziei-s  rirtz^  Mj.t  4z>i  J^^se.  If  the  excess  water  of 
iij*  ^»s-j  •!  r  *iji  :te  ^t  r^i  irfi  rcoierec  subject  to  power  demands 
«~-n^  <rv^T:if  :c  Vlj:^  :L:ie  rri=±=:-::n  Ham  is  naturally  too  low 
lu  j^am^'  *-:ci:c:^i:  iu-r-iircizzieir;  ""igH;  otfer  faroraUe  possibifities. 
TTiiiflw  a::^.  i.'.'wrar  r»:  3j.r;=r^  r«aarrccr  sites  or  lakes  at  a  suffideiit 

n*  p^i^  .u  ii?*  >cr»BtiZ2s  *r*  npc-arfcablr  umform,  showing  very 
5sw  r  -Zf-^sr^zr^fcTr^i  fi-I:>  :(  rcosecocEpre.  Prefajsure  would  have  to  be 
-  :  ::4^>e*:.  ~:  j  r»r-7VL£  ^i*  i^Ti-rsec  waUr  in  ditches  or  pipes  for  a 
^•r<:i.Tvy  j^-frt-^jfc^  t^-  f:=ni?i  li*  ret;.dned  Lead. 


y,ajiM,ig  Kirn  iLasix. 

Xi*;-  ti-;  Lf^iwAifrs^  :c  tl*  :rrr%::Arws  cf  Fortymile  Rirer  there  are 
a  T  ^J:»fr  :c  7*.-r  •>  wtL«*  tl*  >ir<a.T>=^  Lire  considerable  grades  and 
r^  -t:/:  rj-^-iji  fftts; :  !•;  slt^s-  f  :c  w^;*r->?wer  plants,  if  the  demand  were 
f  :r  >.;-r •;  :»f  z:: .  H :  wy  "r*r,  a :  i=?:»>^  .^^  ihese  sates  the  summer  minimum 
i>  sc  j:w  t.-ji:  ::  w:di  5«r>:^2shr  har-per  operatic»is.  The  basin 
cc  :^<^  r.*:  air*  .iie  >:^'Ci^  >>3s:r£iiis?Sw 

A;  Tr*?<-r:  :h*  zi,>?::  li^x  ziirtet  for  hydroelectric  power  appeals 
:  Sf  .r^rv*!  >t  i.\;r  >>ss:':>  izastdtZati:!!  of  dredges  on  Chick^i  Greek, 
"^ai^  Cr^^ri  S:.:-  F:ck-  and  :h*  r-arr,  Fortymile  bdow  the  foils. 
>i.>5^:  anlirlf  f -r  sjyrljii:^  >-j:i  a  riarkct  are  the  following: 

v>i  rVfrjz.::?^^  F.  :i  ux  ihe  Tivinity  of  the  focks,  12  miles  aboTe  the 
rrc-^ti.  ii?  :  ro^Tirix"  map  ^cw^  a  fall  in  the  stream  of  aboat 
:2'V  f^:  iz  ::  n-e^  A  jv>r:i.n  of  thk  fall  mig^t  be  capable  of 
i-TeZ.rm?rc;  ry  a  d::*:h  d:v«?s-a  to  a  lower  point  in  the  Talley 
sTw  in  >uziin<r  is  approximately  100  second-feet. 
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A.     NORTH  FORK  OF  FORTYMILE  RIVER  AT  THE  "KINK.' 


B.     FALLS  ON  SEVENTYMILE  RIVER. 
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Between  the  mouths  of  Kechumstuk  and  Chicken  creeks,  in  a 
distance  of  about  28  miles,  Mosquito  Fork  falls  600  feet.  The  fall 
is  greatest  in  the  upper  portion,  where  the  stream  emerges  from  the 
old  valley  floor  above  Eechimistuk  and  enters  the  present  one,  and 
the  topography  and  geologic  formation  seem  better  suited  for  eco- 
nomical ditch  construction  in  this  portion  than  lower  down.  It  is 
estimated  that  about  12  miles  of  ditch  diverting  from  the  left  of 
Mosquito  Fork  below  the  mouth  of  Kechumstuk  Creek  would  carry 
water  to  a  point  near  the  mouth  of  Gold  Creek  where  a  head  of  100 
to  150  feet  would  be  available.  The  minimum  flow  is  approximately 
45  second-feet.  This  supply  might  be  augmented  by  a  ditch  about 
8  miles  long,  diverting  from  Gold  Creek,  which  probably  has  a  mini- 
mum of  about  10  second-feet.  A  head  of  100  feet  and  a  minimum 
flow  of  55  second-feet  should  be  capable  of  producing  500  horsepower 
for  5  months  of  the  year.  The  flow  of  Mosquito  Fork  is  shown  in  the 
tables.     (See  p.  77.) 

On  North  Fork  two  points  offer  possibilities  for  power  development. 
About  a  mile  below  the  union  of  North  and  Middle  forks  there  is  a 
rapids  in  which  the  river  has  a  very  sharp  grade  for  a  short  distance, 
but  its  amount  is  not  known,  llie  river  at  this  point  has  a  flow 
practically  the  same  as  that  at  the  '*kink.''     (See  p.  96.) 

About  10  miles  below  the  junction  of  North  and  Middle  forks, 
the  river  formerly  followed  a  large  meander  locally  known  as  the 
"kink."  Although  the  distance  around  it  was  2 J  miles,  the  two 
channels  at  the  neck  of  the  meander  were  separated  by  a  sharp  rock 
ridge  only  about  100  feet  high  and  about  100  feet  wide  at  the  water 
level.  Several  years  ago  a  channel  was  blasted  through  the  rock 
ridge  to  divert  the  water  and  thus  drain  the  meander  for  mining, 
A  fall  of  about  17  feet  was  thus  concentrated  in  a  horizontal  distance 
of  about  100  feet.  A  view  of  the  ''kink"  is  shown  in  Plate  IX,  ^. 
The  minimum  discharge  of  North  Fork  is  estimated  at  about  200 
second-feet,  and  this  with  an  available  head  of  17  feet  should  be 
capable  of  supplying  300  horsepower  from  about  May  15  to  October  1. 
A  large  portion  of  the  season  the  flow  would  be  greater.  (See  horse- 
power table,  p.  332.) 

SEVENTYMILE   RIVER   BASIN. 

From  Diamond  Fork  to  the  mouth,  a  distance  of  about  63  miles 
following  the  general  trend  of  the  valley,  Seventymile  River  has  a 
fall  of  over  2,000  foot.  From  Diamond  Fork  to  Barney  Creek  it 
falls  1,400  feet  in  25  miles.  There  are  no  concentrated  faUs  in  this 
stretch,  but  ditches  diverting  at  favorable  points  could  make  available 
considerable  fall  in  comparatively  short  distances.  At  a  point  about 
one-half  mile  below  Washington  Creek  the  river  passes  into  a  rock 
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m-  c  iriwrr  :-  5tli>  nrcil-r  for  ftbont  300  feet  and  has  a  concen- 
rrsci^  fiZ  :c  iS:«i-  ?  5«(l  S»  PI  IX,  A)  The  head  which  could 
Sr  i*f*^i  c%^£  i>  iixir:  I?  ?wc  az-i  probabhr  200  horsepower  could  be 
iifcv-i-iMC  t:?*  a  :l:*:carr':'n  Th#  summer.  (See  horsepower  table, 
7.  Jwl!  T*:*!!?*  -;>  !!•:  rrfwt:  ro-wer  niarlcet  in  view  on  Seventymile 
*l.-^*c  TTr^^cf  i>  ^.ci^^•S^nVu?  w\x>*i  for  fuel  in  the  hasin  and  this 
w;aji  7r..:a.:>'  rmjsi  'i*  =x*st  erooomiral  source  of  power  for 


Sjo^T-iB^  :c  >c?«2r  irw  Zsmx^  l^Me  tip:  in  the  Birch  Creek  basin  at 
v*r»,-qi>  7Viji->  >;-z>.-^  :3*.>>^  TbfT  5i»w  that  a  Terr  low  nm-off  should 
r^  *:c>^•■Jli  :  c  aKc:  a  =jcci:i  ccriiar  the  middle  of  the  sonuner. 
T^t^np  i>  ii*r  a  r^jrr^.'o  :v"  irw  3vw  i=.  :be  fall  before  the  freeze-up.  The 
crevi  :ili>  I  Xk  :*i*c  ivcvtm  :i*  o.^Tith  of  Tvriremile  Creek  and  a 
r»  i.:"  jz  •- :■*  f  ir<  iKc:  I?  r*:*^  Kfi>w  Sonth  Fort  The  distance  is 
aS.  .1:  " :  r.  J  s  rj  =:^  =kfla^cr«L  Tbe  topographic  map  shows  a  fall 
.  *  iS; .::  ^.  :r^c  rvr  nij?  irL  :ij*  ^-iziitj  of  Gmit  Unknown  Creek  and 
^.  l*<.r-"j>  F  ri  Ai^o  :\  r  <«f  T^ral  =iiji^  aK>T^  and  bdow  the  South  Foit 
Tr^^r*  i>  r--  S,  *>;:  Vc:  lia:  <vck^£Sf^ahle  power  could  be  devdoped 
::r  ::->?^  .-r  f.cr  rj>.c:b>  <*:r  s;aciEaer  ysee  table,  p.  332),  but  the 
o- Cri.: , .».  ::i>  aj.  :j:  :':^  >cr«L=r  an^  r-.^:  T«y  faxtwabfe  for  ditch  eonstiue- 
;«».-CL.     V Vcs^^itfCArl^e  rvvk  w,^::i  or  r':rr::r,g  voold  hare  to  be  done. 

CHaTjLSIILA  aXTKX   &ASIX. 

ClitAnrvA  RzTVT  or-er?  rvr*ii^  th^  ina?t  faToraUe  opportunity 
f:r  ijir^.xI-^rTrT."  ie-rvIvTz^rct  of  anr  of  the  stretams  in  Fairbanb 
%r->^rt::.  ?t  c-,  r::>:ri>::i:j:  a  d::v-h.  for  12  or  15  miles  along  the  riTW, 
o.:t  JtT::,c  ^^lec  fr  rrr  a  r»:i:::  near  iriif  Junction  of  Faith  and  McManus 
crv^tk  a  it  Ai  .  f  iS:-:  4.V  f-^  c.^uli  he  obtained.  Daihr  records  of 
strvvtr^  r,  w  w^r>»  k:>r:  a:  :":i:5  >.^irL:  d:iniisr  parts  of  the  snmmers  of 
!:^  7->  and  I:*::-!:^:^,  S?e  p.  2S1.  Tbe  minimum  flow  recorded 
duTLZi:  trii:  zvrto-i  wa>  ::4  5*?o. "i-^f«^t  from  August  4  to  8,  1911. 
From  n;0  :o  1.X»:  h:r?erx'Trvr  could  probabhr  be  dereJoped  at  this 
p  in:  fr.m  :r-e  la:«:r  p^r:  cf  Mit  un:il  the  later  part  of  September. 
S>?  tdVle,  p.  ;V^2/  A  tra^isciisssc.-n  Kiie  about  40  miles  in  length 
Wv^uli  rv^i^-h  :ht*  c-eiiter  of  :he  T:::n:r,g  district. 

From  Kokonio  Croek  to  Pok(?r  Cry*?t  a  distance  of  about  10  miles, 
the  rivor  dr:r^  I  r^  ftvt.  Daihr  records  of  stream  flow  were  kepi 
at  Poke^  Crwk  dnrlnr  tl:e  sumniers  of  1907-1912.  (See  p.  285. 
The  niinimtiin  n?i  oritM  d  >w  was  S7  seooad-feet,  whieh  could  produce 
from  7">3  to  s>3  horsepow,»r  under  a  lf»-foot  head.  (See  table,  pi 
332.) 

From  Faith  Crteek  to  Eldorado  Creek,  a  distance  of  abo«t  50  1 
the  river  falk  through  a  heigh:  of  about  SOO  feet. 
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WASHINGTON   CREEK. 

Washington  Creek  has  been  considered  as  a  source  of  power. 
During  1908  daily  records  were  kept  at  the  jimction  of  Aggie  Creek, 
below  which  there  is  a  fall  of  approximately  200  feet  in  about  8  mUes. 
The  records,  however,  indicate  an  insufficient  supply  for  power 
development,  unless  considerable  storage  could  be  provided,  which 
probably  would  not  be  feasible. 

CHENA   RIVER   BASIN. 

No  particularly  favorable  opportimities  for  water-power  developn 
ment  are  known  to  exist  in  the  Chena  River  basin.  From  a  study 
of  the  topographic  map  the  Chena  shows  a  relatively  high  gradient 
above  North  Fork,  but  the  stream-flow  data  are  hardly  sufficient  to 
warrant  any  estimate  of  the  power  that  could  be  developed. 

In  the  Little  Chena  basin  considerable  study  of  the  water  supply 
was  made  in  1907,  1908,  and  1910.  It  was  proposed*  to  gather  the 
water  from  the  upper  tributaries  at  an  elevation  of  about  900  feet, 
and  convey  it  by  ditch  line  to  a  point  in  the  lower  drainage  area 
on  the  right  bank  of  the  river,  where  a  fall  of  about  200  feet  could  be 
obtained.     The  water  supply  was  found  to  be  entirely  inadequate. 

SUMMARY. 

The  records  of  stream  flow  at  points  showing  the  greatest  possibility 
for  water-power  development  have  been  briefly  sunmiarized  in  the 
table  below.  In  comparing  the  columns  showing  days  of  deficient 
discharge  for  several  years  on  any  stream,  allowance  should  be  made 
for  the  difference  in  the  length  of  periods  and  also  for  the  part  of  the 
season  covered  by  the  records.  Ordinarily  the  longer  the  period  the 
greater  will  be  the  number  of  days  of  deficient  discharge  for  any  given 
number  of  horsepower  and  the  less  favorable  will  be  the  comparison 
with  some  other  year  in  which  the  records  extend  over  a  shorter  length 
of  time.  Also  the  days  of  deficient  discharge  will  be  a  greater  per- 
centage of  the  total  number  of  days  if  the  observations  include  only 
the  low-water  months. 

The  table  gives  the  horsepower  (80  per  cent  efficiency)  per  foot 
of  fall  that  may  be  developed  at  different  rates  of  discharge  and  shows 
the  number  of  days  on  which  the  discharge  and  the  corresponding 
horsepower  were  respectively  less  than  the  amounts  given  in  the 
columns  for  ''discharge"  and  ''horsepower." 
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EtiimaUd  ditcharge  and  horsepotoer  for  North  Fork  of  FortymiU  and  Seventymile  rirtn 

for  1910-1912. 


Days  of  deficient  disdiarge. 


Discharee  In 
second-feet. 

Horsepower 
per  loot 
fall  (80 
percent 

efficiency). 

North  Fork  of  Fortymfle  River  at 
the  "kink." 

Seventymfl©  River  at  the  falH, 

July  9  to 

Sept.  23, 

1910. 

liayl9to 

^fiii"' 

liaySto 

Oct.  13, 

1912. 

June  10  to 

June  20  to 

Sept.  5, 

1911. 

HaySto 

Oet.  18, 
1912. 

no 

10 
12 
14 
10 
18 
20 
22 
24 
26 
28 
30 
35 
40 

0 
5 
16 
30 
42 
43 
47 
50 
57 
61 
64 
71 
74 

132                

0 

l.>4 

10 
17 
19 
22 
23 

3 

17«'. 

( 

1«IH 

0 
4 

10 
16 
22 
31 
33 
49 
57 

$ 

2l>i) 

0 

1 
4 
7 
11 
17 
25 
35 

13 

242 

IS 

2*  ^4 

22 

2S. 



S6 

8IIV 

C90 

3,)(( 

2 

4 

€S 

3v'» 

440 

9e 
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EstimaUd  discharge  and  horsf power  for  Chatanila  River  and  Birch  Creek  for  1907—2912. 


HYDRAUUtC    METHODS. 

Tlie  methods  of  mining  that  have  been  practiced  in  the  Yukon- 
Tanana  region  have  not  as  a  rule  required  the  use  of  large  quantities 
of  water  under  pressure. 

Several  small  hydraulic  plants  have  been  installed,  but  the  value 
of  the  gold  recovered  by  such  means  is  relatively  small.  They  are 
briefly  described  in  connection  with  the  basins  in  which  they  are 
located. 
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Nearly  all  the  areas  now  being  worked  by  hydraulic  methods 
are  creek  deposits  in  which  the  gold-bearing  gravel  lies  at  shallow 
depths.  The  bench  deposits  so  far  known  are  few  and  small.  The 
gradients  of  the  bedrock  that  underlies  the  creek  deposits  are  inva- 
riably too  low  to  permit  hydraulicking  without  elevating  the  gravel. 
Hydraulic  elevators  require  about  twice  as  much  water  to  raise  the 
gravel  as  is  needed  to  deliver  the  material  to  it.  A  few  small  ones 
have  been  installed  and  operated  in  this  region,  and  without  exception 
they  have  proved  unsuccessful.  A  system  of  raising  the  gravels  to 
the  sluice  boxes  that  is  now  being  practiced  by  three  plants  in  the 
Birch  Creek  basin  has  been  found  to  be  superior  to  elevators,  at  least 
under  the  conditions  in  that  section.  The  plant  on  Mammoth  Creek, 
the  largest  of  the  three,  was  described  in  a  previous  report  *  as  follows: 

Mammoth  Creek  has  a  very  low  grade,  and  in  order  to  overcome  this  difficulty 
a  plant  was  installed  which  is  novel  in  Alaska  but  is  identical  in  principle  to  the  one 
installed  on  Eagle  Creek  in  1908.  The  general  plan  of  operation  is  as  follows:  First, 
a  bedrock  drain  is  excavated  to  dispose  of  the  water  in  the  cut  and  to  carry  away  the 
overlying  muck,  which  is  hydraulicked  off  from  the  gravels  to  be  handled  by  the  first 
set-up.  A  channel  is  then  groundsluiced  back  of  and  above  the  cut  and  opposite 
the  hydraulic  giants.  In  this  channel  substantially  constructed  sluice  boxes  (with 
block  riffles),  similar  in  design  to  those  ordinarily  used  in  hydraulicking,  are  set  up 
with  a  grade  depending  on  the  character  of  the  gravels  to  be  washed.  A  sheet-iron 
back  stop  about  10  feet  high  is  then  erected  back  of  and  against  the  boxes.  The  aurifer- 
ous gravels  are  driven  directly  by  the  water  from  the  nozzles  of  the  giants  against 
the  back  stop,  from  which  they  drop  into  the  sluice  boxes.  A  gravel  incline'^  is  formed 
in  front  of  the  boxes  by  the  stream  of  water  as  soon  as  operations  are  begun, 
and  for  this  reason  the  force  of  the  moving  gravel  is  not  expended  against  the  sides 
of  the  boxes.  The  water  for  transporting  and  washing  the  gravel,  after  it  is  dropped 
into  the  boxes,  is  diverted  from  the  creek  about  1  mile  above  and  carried  in  a  ditch 
to  the  head  of  the  sluice  and  after  passing  through  is  carried  away  in  the  bedrock 
drain.  The  tailings  which  accumulate  at  the  end  of  the  sluice  are  "  piped  "  back  out 
of  the  way  by  a  separate  giant  set  up  at  any  convenient  place.  It  is  not  ordinarily 
necessary  to  operate  this  giant  continuously.  The  frequency  with  which  the  tailings 
have  to  be  moved  depends  on  the  dumping  room  at  the  end  of  the  boxes  and  the 
rate  at  which  the  gravel  is  being  moved.  This  process  does,  however,  require  a 
quantity  of  water  which  should  be  taken  into  accoxmt  in  considering  the  supply 
necessary  for  such  a  system. 

This  method  is  especially  adapted  to  working  creek  deposits  with  medium  depths 
of  gravel,  where  the  slope  of  the  bedrock  is  insufficient  to  permit  the  removal  of  the 
tailings  by  gravity.  It  has  several  advantages  over  elevators.  The  initial  expense 
is  less  and  the  water  required  is  less.  No  such  heavy  parts  are  required,  which  is 
an  important  item,  especially  in  the  more  remote  districts,  where  transportation  is 
always  expensive  and  often  uncertain.  The  cost  of  set-ups  is  not  as  great  and  the 
chances  of  delay  incident  to  repairs  and  replacement  of  parts  are  no  greater  than  in 
ordinary  hydraulicking. 

The  system  includes  about  10  miles  of  ditch  (see  p.  182),  the  longest 
in  the  Yukon-Tanana  region.     Many  other  ditches  have  been  built, 

1  EUsworth,  0.  £.,  Placer  mining  in  the  Yukon-Tanana  region:  U.  S.  QeoL  Barwy  BnlL  442,  pp.  2S»- 
287,1909. 
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-I  •*=^ir-:  ?  *?::Tr-<iItt.  ■'"^*r  J  •  hum*  !*!  &A  vrdi  a  ctpadty  oC 
jf  ••-'•  m:-*!-*''  r  i:-^«:*r  i^m  "i**«sl  i  idh-  Ftcbbb  sraand  lije  caused 
f— I  <jf  nrfri'-i^rit^  --i**r»  ■f>iF»'X  ■tir  "int  Tckaft-Taxkanaregioii.  (See 
1  Z  •-.;       Ill*  "_ij  •'^  r  r  »!i<nirji-«r  uic  mf  m  :i  tifgwmingdiffirQltks 

I*n:Ti4  «!»  _-.TU0n*>-L  I''  «!"'«JL  djjjjjuw  jHUtMiL  mitgdiag  to  the  CQnditknB 
.T  u*^  ir-.imi  *»u  ■  inn-***-!-  Z  T!*e%^  iit^  iwia.  tb^  hr  liit  wtHl  wliewiu  poasibk. 
li  TiFf  iD-'iL-  •:  ■;ii*  r— nrai  t  fe*"  ii"  laR'i.  Tj  jumw^up  liae  ^ras  aitd  turf  Irani  t 
«VT.-:  'ii  x  >  F»^  TuiK  iL  'c*r.ii«r  9i;i»  ir  'ixh-  ds'^  T^of  rfcw  "ifl  be  4kne,  if  pooibfe, 
-Uit  laanorar  >-^  i^  a-'  ub.  rjMFsrurzsiL  it  Iwl'ij.,  zi.  ^^v  iSaft  tbe  g^Dssd  may  dttv 
ju.rrt  "KUL^  -  -b^Lu*.  '.-.la^niriiiiL  :«t9cs»  wha.  jikxWTa^  wcsgrw^aidk  Btwat  d  Uie  mi- 
v?^— .  jr  3X1 " *•!  t-j:!  I  rma^  t^-^hl  "Uk  i.:nwg  a5r  3  iiie  dnrii  to  tfce  iov^er buik nidi 
%  zru^^jJL-  Iji:  i**^^  *  7r-»aiir*»£  T^  ns  »  'Aiem^  cxcrrtted wxtk bccBe scnpen 
o  •'"L  '..  En»D»  >iii  ■ntr  njiiT.-'-u^  ziLi^i  xn  cff.  "ai*  ir^^tr  ***^^  TW  tfitdi is fiidriied  by 
ta.:il-  1.11:  :*.^a  *«  Y--  nt  117.1  111--:  j  »*>•  Trrmfg  •;:  so.  ^mug  f**^  *»mI  kKpi— giit  Tlie 
nj-".!' c  !.:•/' t  6^?-«-^:***£  2f  -jmro'-x:-!*  wi«^  Ti*  c?ns3id  *'^'"*i'nf  only  amll  or 
iiK«- uiL  sj:^i  r.*^£}  xziL  1^  i.:*.n::  '^itt  JHSyisc  «&f  n«s  xapid  tibat  can  be  used,  bat  it 
•V.  '^••^  *T  *^.-i  Tffa-'7  u.^  TTi.*.  J*  ■'  mirD.-m?  -:  aaL«  ii  m  fvcres.  Wbere  the  ground  is 
ii;.:in-l7  ttt-.z^t:  .r  rxi  *►;  naiD*  ";:  "U;*^  obiCt-,  msti  wbere  other  conditioDS  ire 
wTT.  'ju*  '..  '^.'w  -^:-jL:ir-^^rv£  zz.  1.  "'-zr7*?a&!-  r-''"nna»,  210  £firchy  is  experienced. 

T'lK^-r-tr  ^'T  TT-xjiti  a*  ir.e:-.«i.  azurt.  a^  9«>ciJied  ^icier,  it  meitB  rather  elowly 
Trirvi  «:T»>*ed  "1-  -Jirf-  tir.  Aii  "i^:  irack  :€  excax-aiiiB  WBOBt  be  done  by  hand  while  it 
'JLx'T^  Tt-r  t»r*^  zru.^j.:^  if  "T:  kt*?7  f-xj^-e^ a?  he^ aa area ae*  poaable aiKl  to ronoTe 
iL^i:L.'^'^^'jx-i*^     Fr^rtu .!iZt  aZ  :t  tb«  ihc^es  north  ctf  the  iwiaiitBiiia  were  baih 


3l  .r^  cr  >^  r^f.k  w.rk  Ijif  v  l»e-  -d.oc  :c  al!  .iitrbeg-  Soae  ol  them  hare  had  to  pas 
mr-riiji  '..it  :f  jcfcr:i-j»llT  fi.-iii  rxi  w*>ere  ihe  cvasiiutlkai  required  a  large  amount 
c(  \  liK^uxjr^  By  k  r^it  :  f  ^r  a-  i^-.^  >=»  a:<  EKt  in  other  field?  except  in  the  method 
*A  =ii.k:r4r  tl^  i:'.:b  ti^i,  wL:  L  if  i ::h- by  the  of^e  of  a  peculiariytoi]^  azid  tenacious 
wA  it  ui*i*r-t  ii  siiy  j  1*.>^  ir  :!<•  acrth.  The  sod  is  cut  with  mattocks  into  pieces 
1 1-  2  ff*n  sr^ -ij*-  ii-i  p  li-**i  in  the  ditch,  boctooi  up.  Two  layers  are  usually  |^M;ed 
in  the  bcc^.m,  Irnikirg  }:L:itf  v  w^U  as  posable,  and  the  whole  is  carefully  and 
er.li'ily  tAxnp^^  ii:t<»  p^ji^t'e.  The  dies  of  the  ditdi  axe  made  tig^t  with  a  sod  waD, 
the  piec«  beir$:  Ui  i  cr.**  ab:-Te  anc<h€r,  bottom  up.  Where  die  sod  is  aboVe  the  water 
lii^  part  <A  the  time,  the  erafe  umally  continues  to  grow  and  its  tiring  roots  bind  the 
mat^frial  more  closely  and  £nn]y  toeether.  The  beet  sod,  and  the  only  kind  which 
f'illy  me^te  the  requlremecu,  is  that  containing  giaus  roots  and  very  little  mon, 
ffjr  the  naoee  is  leae  tenacious  and  decays  mere  npkfly.  Glass,  however,  is  not  ahus- 
dant  in  many  place?,  and  it  is  therefore  often  necessary  to  use  sod  of  inferior  quality, 
with  correspondingly  unsatisfactory  results.  For  example,  on  the  Fairhaven  ditch 
there  Lb  a  great  deal  of  rockwork  and  much  frozen  groiuid  which  becomes  rery  soft 
on  thawing,  and  a  great  deal  of  sod  was  needed.  Sod  could  be  found  only  in  mnall 
isolated  patches,  and  much  of  it  had  to  be  taken  from  the  rirer  bottoms  iu  below  the 
line  of  the  ditch  at  considerable  expense.  In  the  Eougarok  region,  however,  sod  is 
fairly  abundant  and  has  been  used  very  freely,  and  in  southern  Seward  Peninsuli 
sod  of  a  good  quality  can  usuaUy  be  found. 

1  HouhAw,  F.  F.,  and  Parker,  0.  L.,  Sorfac«  wat«r  wiyply  of  Sewird  Pwiliwnla,  Alaaka:  tJ.  8.  OeoL 
Burrer  Water-8upply  P^Mt  314,  pp.  25S-200,  19U. 
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OaiiTas  has  been  uBed  in  some  places  to  line  ditchee,  but  it  is  expensive  and  is 
reported  to  be  not  wholly  satisfactory.  If  it  is  disturbed  after  it  is  once  laid  down, 
it  is  likely  to  be  torn,  in  which  event  it  becomes  practically  useless. 

In  ground  composed  largely  of  frozen  muck  or  ground  ice  special  methods  and  pre- 
cautions must  be  used.  This  material  when  it  thaws  leaves  a  soft  residue,  largely  mud 
and  decomposed  vegetable  matter,  which  may  be  only  20  or  30  per  cent  of  the  original 
volume.  Water  flowing  across  such  material  causes  it  to  thaw  rapidly,  and  con- 
sequently when  a  ditch  is  built  through  it  precautions  must  be  taken  to  prevent  too 
much  thawing.  Where  the  muck  is  present  the  portion  nearest  the  surface  usually 
contains  much  more  earthy  matter  than  that  just  below,  and  in  many  places  there  is  a 
layer  of  blue  clay  just  beneath  the  moss.  The  vegetable  matter  close  to  the  surface 
is  also  less  completely  decayed  and  therefore  more  solid  and  tenacious  than  that  lower 
down.  If  this  surface  covering  is  allowed  to  remain  in  place  and  the  ditch  built  over 
it  by  building  up  the  lower  bank  with  sod  and  with  material  stripped  from  the  top, 
good  results  can  usually  be  obtained.  When  the  stripping  is  carried  to  just  about  the 
li^t  depth,  the  water,  after  being  turned  into  the  ditch,  will  cause  the  ground  to 
thaw  a  little.  The  bottom  will  settle  a  few  inches,  and  then  the  ditch  practically 
builds  itself,  so  that  eventually  the  water  is  carried  in  a  section  entirely  below  the 
8ur&Lce  of  the  ground,  and  the  ditch  can  not  leak,  because  its  sides  are  all  soft,  finely 
divided  material,  mostly  muck  and  clay,  backed  by  solid  and  impervious  frozen 
ground.  These  ideal  conditions  are  generally  aimed  at  by  ditch  builders,  but  are 
attained  only  at  certain  localities  and  by  special  care  in  building  and  watchfulness 
in  *r>«^iTi»a.inin£r  the  ditch. 

Most  of  the  Fairhaven  ditch  was  built  in  1906,  before  builders  had  gained  much 
experience  with  ground  of  this  character.  Through  most  of  its  course  it  passes  over 
ground  that  generally  is  permanently  frozen.  The  ditch  was  built  under  a  contract 
which  called  for  a  cut  of  12  inches  below  the  ground  surface  of  the  lower  bank,  and 
the  contractors  were  held  rigidly  to  the  specifications.  As  a  result,  all  the  surface 
covering  was  removed,  and  the  ditch  bottom  was  made  in  frozen  ground  containing 
only  a  small  percentage  of  solid  material.  When  the  water  was  turned  in  this  frozen 
muck  thawed  and  the  ditch  settled  in  some  places  3  or  4  feet.  The  material  thus 
melted  yielded  enough  solid  matter  so  that  in  many  places  a  fairly  good  bottom 
resulted  and  the  thawing  did  not  progress  any  farther.  At  other  points  the  ditch 
bottom  practically  sank  ''  out  of  si^t.  *  *  The  water  cut  under  the  lower  bank  and  bad 
breaks  resulted. 

The  Candle  ditch  *  *  *  was  built  in  a  drainage  basin  adjacent  to  that  in 
which  the  Fairhaven  ditch  is  located  and  encountered  much  ground  of  a  similar 
character,  but  apparently  containing  a  somewhat  higher  percentage  of  solid  matter. 
It  ifl  smaller  than  the  Fkirhaven  ditch  and  was  built  with  a  cut  on  the  lower  bank  of 
about  8  or  9  inches.  This  ditch  has  settled  in  a  great  many  places,  but  when  the 
writer  last  visited  it,  in  1909,  it  was  on  the  whole  in  somewhat  better  condition  than 
the  Fairhaven  ditch.  In  one  section  where  the  ground  had  cut  badly  the  ditch  had 
evidently  been  given  an  excessive  grade,  and  the  water  attained  a  velocity  sufficient 
to  Bcour  away  the  fine  material  as  it  thawed.  As  a  result  a  deep  cut  was  eroded,  and 
only  the  fact  that  this  occiured  on  flat  ground  prevented  a  bad  break. 

The  necessity  of  keeping  the  grade  of  the  ditch  and  the  velocity  of  the  water  low  in 
grround  of  this  character  is  very  important  and  can  not  be  too  strongly  emphasized. 
The  Fairhaven  ditch  was  laid  out  with  a  grade  of  4.22  feet  to  the  mile,  and  as  it  was 
designed  to  carry  water  to  depths  of  2  feet  or  more  the  resulting  velocities  Were  rather 
high,  a  condition  which  contributed  in  no  small  degree  to  the  cutting  that  resulted  in 
the  soft  ground.  The  grade  of  the  Candle  ditch  was  only  3.69  feet  to  the  mile  and  the 
ditch  itself  is  of  smaller  dimensions,  so  that  the  resulting  velocities  were  lower  and 
the  diffimltiwi  ^opustered  correspondingly  lees,  .        .  - 
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'  diould  not  be  given  a  grade 
i  hmhmSttwide  and  with  a  shallow  cut 
Ih  ^^  :iitflK iMB^  *  m  a  vorr  ibiII  ii¥|hiwi,  and  the  low  vdocity  reeultiiig 

.i9H>i\  III  ■■!  iiiBiiliii  inangilw  !■  IBM  I  MiJaliaMii  I  lammi  tinmii  III  finiriin^imiiiil 
musjafrMiCT  diMg  ?^  aifipaogi»AwaalWlB»c— cditeA.  Tliifl  flume  is  1,100  feet 
J.1K:  ax»c  iitf-  A  v't^zi  A.  f  )M«  s»c  a  4(9«li  «t  ^  nidMa.  It  was  constructed  in  1901^ 
ja«^  laii..  .!«i«i  .r  .vr  i:  yxiamw;  jaai  iw  aHy  p«fecl  al^Bment,  both  h<HixontaI  and 
^iv^.-3hl  X.-  4XM&K1V  ?ra«iii»  wwr  II n  i—y  ««  it  mulil  1909.  In  putting  in  the 
3.ug%nfc=im  %<tmr;iMv  wivr  jti]^  3^  iv  4  3m«  xa  ite  froMB  ground,  which  was  practically 
al  3.>f.  A  j«^  v^a^  jaic  :a.  ?W  WcHM  <i  t^  twtii  and  the  uprights  futened  to  this 
4L^  Ti>f  <«rifcx:ijf<:  wnwrw'  ic«^  x>wi  nfilac  lai  in  tfce  tranches  and  allowed  to  freeae 
i^]ik^  xfu  wi»  iT^iwil  sVOi^zMvu  :5^  wvi  cmnhSfy  placed  over  the  trench,  the 
a,7nf :  i»  ^r«v  ^lMa:  jav^  tA  w^  csadck  a»d  l^  Jaaii  constructed  on  them.  Even 
w:::!.  ii«.  u»«»  TrwAu^uoo.  Vr^vnr^'vr.  «l  t^  «Bd  ftf  about  eight  yean  the  flume  was  in 
fur^  hac  3<h^v  Utai  ^xrittscx v  ^ifiwitf  kad  aa b^  wade. 

S*voai?f  V^ts»?  *  v^Ii  d:;cb«i  in  Sewmxxl  Peninsula  have  been  found 
«o  ly»  a  >^  va<  :ac*.Nr  arid  should  be  taken  into  account  in  planning 
a  w*!^'  >urv\v.  T:>^  arvrad^e  loss  per  ndle  under  varying  conditions 
of  >^:p:"-\\  >i5^.  ch*r»c;«^  i>f  ditcK  and  <£mate  was  about  0.5  seoond- 
f ixM.  The  actual  lv>s5ii  jvr  laDe  vanes  fit^m  almost  no  loss  at  all  to  as 
n:uch  a#  1  s*N>.^i:3-fvX^t  and  in  a  few  places  wfa«>e  unusually  porous 
^\il  was  e::vx^ui:;«>Ni  to  ev«i  ji^reaier  amounts. 

coNci-rsioxs, 

5*v:v, — Tbe  conchi^i^ns  of  this  report  in  regard  to  the  water 
supply  and  facxorst  <vntT\>lBng  it  in  the  Yukon-Tanana  region  are 
suniiuamed  below.  They  ar»  only  intended  to  present  conciselj 
the  general  condiuons  in  this  re^on  and  are  necessarily  incomplete. 
They  represent  the  writer's  interpretation  of  the  available  data  and 
the  natural  cv^nditions  and  for  a  more  comprehensive  presentation 
one  is  referred  to  tjie  published  records  and  the  discussions  thereof. 

Tojx^mjiihy, — Charactexistically,  the  region  b  a  dissected  upland. 
From  a  distance  it  appears  hilly  or  mountainous,  but  in  reality  its 
predominating  featiue  is  a  scries  of  long  branching  ridges  of  remark- 
ably uniform  elevation. 

This  kind  of  topography  is  essentially  unfavorable  for  mining  pur- 
poses— ^first,  because  of  the  small  catchment  area  above  the  diversion 
point  of  the  stream  on  which  the  mine  is  located ;  second,  because  of 
the  absence  of  large  adjoining  basins  lying  above  the  general  level  of 
the  mines  from  which  the  inmiediate  supply  can  be  augmented  by 
reasonable  length  ditches  or  pipe  Unes;  third,  because  of  the  absence 
of  natural  storage  basins;  and  fourth,  because  of  the  low  unif(»iD 
stream  grades. 

»  Henshaw,  F.  F.,  and  Pdrker,  G.  L.,  op.  dt.,  p.  968. 
>  Idem,  pp.  a03-269. 
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Terrfperatare. — ^The  temperature  is  characterized  by  extreme  ranges, 
botb  amiual  and  monthly.  Summer  temperatures  above  90*^  and 
^winter  temperatures  below  —70^  have  occasionally  been  reported. 
The  mean  monthly  temperature  is  below  32^  for  seven  months  of  the 
year,  and  a  large  portion  of  the  area  is  permanently  frozen  to  great 
depths.  This  condition  is  an  obstacle  to  ground  storage,  for  it  tends 
to  cause  the  rainfall  to  run  directly  into  the  streams,  resulting  in  a 
less  imiform  distribution  of  the  nm-off,  and  consequently  a  very 
'  *  flashy  "  and  widely  fluctuating  stream  flow  almost  directly  dependent 
upon  precipitation.  Because  of  the  low  temperatures  the  evapora- 
tion is  probably  much  less  than  in  the  more  southern  latitudes. 

PredpUation. — ^The  estimated  mean  annual  precipitation  of  the 
region  is  about  12  inches.  The  annual  precipitation  at  a  certain 
point  varies  between  relatively  wide  limits  as  does  also  the  precipi- 
tation at  different  points  for  the  same  year.  Approximately  60  per 
cent  of  the  annual  precipitation  falls  during  the  four  months,  June, 
July,  August,  and  September,  in  rather  light  general  rains  and  fre- 
quent small  showers.  The  favorable  distribution  of  the  rainfall  is 
largely  counteracted  by  its  small  amount  and  by  various  imf avorable 
conserving  factors. 

Vegetation. — ^The  average  elevation  of  timber  line  is  about  2,500 
feet  above  sea  level.  Spruce  is  the  most  common,  and  in  the  valley 
bottom  near  the  watercourses  much  of  it  attains  diameters  of  18  to 
24  inches.  Back  from  the  watercourses  and  on  the  valley  slopes  it 
is  usually  stunted  and  is  seldom  suitable  for  milling,  but  has  fur- 
nished a  fair  supply  for  fuel.  White  birch  is  common  on  southern 
slopes  at  low  elevations,  and  small 'stands  of  cottonwood  are  foimd 
along  many  of  the  larger  streams.  Dense  growths  of  alder  and 
willows  fringe  the  smaller  streams  and  occupy  the  higher  gulches 
and  ravines. 

The  supply  of  wood  suitable  for  fuel  or  lumber  has  been  greatly 
depleted  by  fires  and  near  the  centers  of  development  is  being  rapidly 
exhausted  by  industrial  uses. 

The  amount  of  moisture  absorbed  by  vegetable  growth  is  probably 
less  than  in  more  southern  latitudes.  Normally  the  groimd  is  nearly 
everywhere  covered  by  a  thick  mantle  of  moss,  which,  where  not 
destroyed  by  fire,  undoubtedly  aids  in  regulating  the  stream  flow. 

Water  supply. — ^The  water  supply  or  run-off  is  a  f imction  of  several 
factors,  the  more  important  of  which  are  precipitation,  temperature, 
topography,  vegetation,  and  evaporation.  In  the  Yukon-Tanana 
region  the  stream  flow  resulting  from  these  factors  is  generally 
imf avorable  for  hydraulic  development.  The  winter  supply  is  entirely 
inadequate  for  any  mining,  except  perhaps  for  working  small  lodes. 
In  fact,  on  many  of  the  streams  it  is  practically  nil.    In  sunamer  the 
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stream  flow  fluctuates  widely,  with  a  ^reat  sensitiveness  to  the  rain- 
f all|  so  that  during  periods  of  deficient  rainfall  the  run-off  becomes 
relatively  very  low.  This  characteristic  is  of  great  practical  impor- 
tance because  thereby  the  controlling  consideration  in  most  hydraaHc 
development  in  this  region  becomes  the  question  of  the  minimuTn 
flow.  The  records  of  minimum  weekly  run-off  in  second-feet  per 
square  mile  from  representative  drainage  areas  have  been  summarized 
and  discussed  on  pages  325^  and  326,  and  they  are  worthy  of  careful 
study. 

Water  power, — The  conditions  of  the  Yukon-Tanana  region  are 
partictilarly  unfavorable  for  the  development  of  water  power.  The 
combinations  of  low  minimum  run-off  (see  p.  326)  without  natural 
storage  or  favorable  means  of  developing  artificial  storage,  of  low  and 
uniform  stream  grades,  of  short  seasons,  and  of  variable  market 
make  the  use  of  water  power  a  last  resort. 

Hydraulic  mining. — ^The  imiform  topographic  features,  low  mini- 
mimi  run-off,  lack  of  storage  facilities,  and  low  stream  gradients, 
just  indicated  as  the  principal  objection  to  the  development  of  water 
power,  are  probably  of  more  serious  consequence  in  hydraulic  miniDg 
because  for  such  uses  the  point  at  which  the  water  must  be  delivered 
under  pressure  is  wherever  the  gold  occms,  whereas  water  power  may 
be  generated  many  miles  from  where  it  is  to  be  used  and  transmitted 
in  the  form  of  electric  energy. 

There  may  be  gold  deposits  in  this  region  that  can  be  recovered 
more  economically  by  hydraulic  methods  than  by  other  means,  but 
the  two  most  important  factors  in  the  operation  of  a  hydraulic  plant 
are  not  naturally  available.  The  first  requirement,  an  ample  water 
supply  under  a  sufficient  head,  is  everywhere  expensive  and  in  some 
localities  is  practically  impossible  to  obtain.  The  second  and  almost 
equally  important  factor,  a  natural  stream  grade  sufficient  to  remove 
the  tailings  without  elevating  the  gravel,  is  nowhere  avidlable  except 
for  bench  deposits,  which  so  far  as  known  are  of  minor  importance  m 
this  region. 


Digitized  by  CjOOQ  IC 


INDEX. 


A.  Page. 

Acme  Creek,  misoeUaoeousineasiireiDents  of.       181 

Aggie  Creek  at  nurath 276 

Albert  Creek,  mlsoeUftDeous  measurements 

of 212 

Alder  Creek  at  claim  "No.  7  above"....  140-143 
AUen  Creek,  misceUaneous  measurements  of.     314 

Altitudes  of  mountain  ranges 17 

American  Creek  atdaim  "No.  8 above''...  122-125 

at  United  States  pumping  plant 125 

Anderson,  C.  E.,  work  of 12 

Applegate    Creek,    miscellaneous    measure- 
ments of. 322 

Auburn  Mining  Co.'s  camp,  Dome  Creek  at.  100-110 

B. 

Bachelor  Creek  below  Costa  Fork 178-179 

miscellaneous  noeasurements  of 181 

Baker  Creek  at  road  crossing 307-308 

North  Fork  of,  miscellaneous  measure- 
ments of. 314 

Baker  Creek  drainage  bashi,  description  of.  306-307 

misceUaneous  measurements  of 314 

stream  flow  in 306-322 

Banner  Creek  at  mouth 235-237 

miscellaneous  measurements  of 237 

Barney  Creek  above  ditch  intake 143-144 

miscellaneous  measurements  of 154 

Barney  Creek  ditch  below  the  forks 144-145 

Bear    Creek,    miscellaneous    measurements 

of 105,180,181,217,270 

Beaver  Creek,  miscellaneous  measurements 

of. 217 

Beaver  Creek  drainage  bashi,  description  of.  212-213 

miscellaneous  measurements  of 217 

stream  flow  in 212-217 

BeUe  Creek,  miscellaneous  measurements  of.     303 

Big  Whidy  Creek,  miscellaneous  measure- 
ments of. 181 

Birch  Creek  above  Twelvemfle  Creek 156-157 

above  Sheep  Creek 162-164 

at  Fourteenmlle  House 164-169 

below  aums  Fork 160-162 

below  Great  Unknown  Creek 159-160 

below  Twelvemfle  Creek 157-159 

estimated  discharge  and  horsepower  for.     332 
North  Fork  of,  miscellaneous  measure- 
ments of 181 

South  Fork  of,  miscellaneous  measure- 
ments of 181 

Birch  Creek  drainage  basin,  description  of.  155-156 

miscellaneous  measurements  of 180-181 

stream  flow  in 155-1J?1 

Bonanza  Creek  above  ditch  intake 192-194 

below  ditch  intake 194-19 


P^e. 

Bonanta  ditch  at  hitake 206-208 

below  junction  with  Porcupine  Branch . .      209 

near  outlet 210-211 

Boston  Cii9ek,  miscellaneous  measurements 

of. 303 

Boulder  Creek,  miscellaneous  measurements 

of 212 

Break-up  and  freese-up  on  St.  Michael  Bay. .       22 
on  tributary  streams  of  Yukon  River. ...       22 

on  Yukon  River 21-22 

Brlgham  Creek,  miscellaneous  measurements 

of. 217 

Broken  Neck  Creek,  miscellaneous  measure- 
ments of. 154 

Brooks,  A.  H.,workof 12 

Bryan  Creek,  miscellaneous  measurements 

of. 217 

Bryant  Creek,  miscellaneous  measurements 

of , 154 

Buckeye  Creek,  miscellaneous  measurements 

of. 237,271 

Buckley  Bar  Creek  at  mouth 174-176 

Buckskin  Creek  above  Fortyflve  Pup 88-90 

miscellaneous  measurements  of 94 

Bullion  Creek,  miscellaneous  measurements 

of 106 

Butte  Creek ,  miscellaneous  measurements  of.      180 

C. 
Cache  Creek ,  miscellaneous  measurements  of.     324 

Calllbmia  Creek  at  ditch  intake 310-311 

Camp  Creek,  miscellaneous  measurements  of.      119 

Canyon  Creek  below  Squaw  Qulch 113-116 

miscellaneous  measurements  of 119,237 

Caribou  Creek,  miscellaneous  measurements 

of 303 

Cassia  Creek,  miscellaneous  measurements  of.     303 
Champion    Creek,    miscellaneous    measure- 
ments of ., 105, 217 

Chapman  Creek ,  miscellaneous  measurements 

of 233 

Charity  Creek  above  Homestake  Creek 297-299 

miscellaneous  measurements  of 303 

dafly  precipitation  at 34 

Chatanika  ditch  near  outlet 291-292 

Chatanika  River  below  Faith  Creek 280-285 

below  Poker  Creek 285-291 

estimated  discharge  and  horsepower  for.     332 
hydrograph  showing  daily  discharge  of. 

286(Pl.Vin) 

miscellaneous  measurements  of 302 

Chatanika  River  drainage  basin,  description 

of 276-277 

miscellaneous  measurements  of 302-303 

stream  flow  in 276-303 
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Chatham  Creek,  misoenaneous  measurements 

of 303 

Chena  Riv«r  above  Uttle  Chena  River. . . .  M&-a«8 

above  Shamrock  Creek M4-M5 

North  Fork  of,  below  Monument  Creek.  M9-2S0 

nUsceUaneous  measurements  of 261 

Soath  Fork  of,  above  Monument  Creek.  248-249 
West  Fork  of,  miscellaneous  measure- 

mentsof. 251 

Chena  River  drainage  basin,  description  of.  243-244 

misoellaneous  measurements  of 251 

stream  flow  in 243-270 

Chicken  Creek,  daily  precipitation  at 35 

misoellaneous  measurements  of 04 

Circle  Hot  Springs,  misoellaneous  measure- 

mentsof 212 

Circle  quadrangle,  reconnaissance  map  of. . 

In  pocket  (PL  XI) 
Claim  "No.  6  below,"  Coldstream  Creek  at.  304-305 
Claim  "  No.  7  above,"  Montana  Creek  at. . .  102-104 
Claim  "  No.  8  above,"  American  Creek  at. .  122-125 
Claim  ''No.  9  above,"  Independence  Creek 

at 196-196 

Claim^No.  10  above,"  Wade  Creek  at 8&-88 

Claim  "  No.  11  above,"  Hoosier  Creek  at. . .  229-232 

Claim  No.  13,  Fortyflve  Pup  at 91-93 

Claim  ''  No.  17  above,"  Hunter  Cieek  at 232 

Cleary,  daily  precipitation  at 38 

Cleary  Creek,  miscellaneous  measurements  of.     303 

Climate  of  region *. 18-41 

Qtuns  Fork  below  Munson  Creek 172-173 

misoellaneous  measurements  of 181 

Comet  Creek ,  miscellaneous  measurements  of.      106 

Confederate  Creek  at  mouth 98 

Costa  Fork,  miscellaneous  measurements  of..      181 

Covert,  C.C,  work  of 12 

Cripple  Creek,  miscellaneous  measurements 

of 303 

Crooked  Creek  above  Eldorado  Creek 149-151 

at  Central  House 188-192 

daily  precipitation  at 36 

miscellaneous  measurements  of 181,308 

Crooked  Creek  drainage  basin,  description 

of 181,182 

miscellaneous  measurements  of 212 

stream  flow  in 181-212 

Current  meters,  description  of 52 

views  of 52(Pl.ni) 

Curtis  Bar  Creek,  miscellaneous  measure- 
ments of 154 

D. 

Data,  accuracy  of 56,57 

use  of 54-56 

Davenport,  R.  W.,  work  of 13 

Davis  Creek,  miscel lancous  measurements  of.       94 

Dead  wood  Creek  above  Switch  Creek 200-204 

Deep  Creek,  miscellaneous  measurements  of.      94« 

154,303 
Dennison  Fork  of  South  Fork  of  FortymHe 

River  at  mouth 68-69 

Dick   Dole  Creek,   miscellaneous  measure- 
ments of 119 

Discharge  measurements  during  winter 47 

Discovery    Creek,    miscellaneous    measure- 
ments of 119 

Discovery  Fork  of  American  Creek  below 

Star  Gulch 127-130 

daily  precipitation  at 37 


Page. 

Division  of  work,  details  of 12,U 

Dome  Creek  at  Auburn  Mining  Ca's  camp.  109,110 
Dome  Creek  ditch,  misoeUaneoas  measnre- 

mentsof 301 

E. 

Eagle,  daily  precipitatkn  at 25-38 

moothly  temperature  at 19 

Yukon  Riverat 62-66 

view  of 62(P1.V) 

Eagle  Creek,  hydranlicklng  on.  view  show- 
ing  63(P1.VI) 

Miller  Fork  of,  misrenaneans 

measurements  of 190 

Bldocado  Creek,  miscellaneous  measuremaits 

of an 

Elephant  Oulch,  mieceUaneoos  measurameots 

of 322 

Elliott  Creek  near  mouth 259,200 

Ellsworth,  C.  E.,  work  of 12,13 

Equivalents,  convenient,  list  of 50 

Eureka  Creek  drainage  basin,  description  of..    315 

misoeUaneous  measurements  of S18 

stream  flow  in 315-^18 

EurelcB  Creek,  mispellaneous  measurements 

of 31S 

F. 

Fairbanks,  daily  precipitation  at 28^ 

monthly  tempnvture  at 19,20 

Fairbanks    Creek,    misoellaneous    measure- 

mentsof 270 

Fairbanks  quadrangle,  reconnaissance  map 

of In  pocket  (PL  Xn) 

Faith  Creek  at  mouth 295-2*7 

daily  precipitation  at 3S 

Fiftymlle    River    at    Whitehocse,   Yukon 

Territory O 

Fish  Creek  at  mouth 266-3B 

above  Fairbanks  Creek 264-2B5 

below  Solo  Creek 261-2M 

Fish  Creek,  misoellaneous  measurements  of. .  180 
Flat  Creek,  miscellaneous  measurements  of. .  30$ 
Flume  Creek,  one-fourth  mile  above  mouth.  U7-130 
Flume  Creek  ditch,  misoellaneous  measure- 

mentsof 154 

Fortyflve  Pup  at  claim  No.  13 91-9S 

Fortymile  quadrangle,  reoonnaissanee  map 

of Inpocket(PLX) 

Fortymile  River  at  Steel  Creek 73-76 

below  Steel  Creek,  view  of e2(H.\') 

North  Fork  of,  at  the  "kink" »-«• 

above  Middle  Fork 97 

drainage  basin  of,  description  of 94-95 

miscellaneous  measurements  ip . .     105 

stream  flow  in 94-105 

estimated  discharge  and  horsepower 

for 3K 

main  stem  of,  description  of ^ 

South  Fwkof,at  Franklin 70-n 

Dennl^n  Fork  of,  at  mouth «8-« 

drainage  basin  of,  description  of TO 

miscellaneous  measurements  in..      9t 

*  streamflowin 70-W 

Mosquito  Fork  of,  Kechumstuk 7<^78 

Fortymile  River  drainage  basin,  description 

of 67-68,105-106 

miscellaneous  measurements  in tl9 

streamflowin .-. 67-lW 
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Fossil  Creek,  mJsoeUaneoiis  meMorements  of.     217 

Fox  Creek  at  RolTs  claim 151-153 

misceUaneoos  measurements  of 306 

Franklin,  Soath  Fork  of  Fortymile  River  at.  70-73 
Fhsenfoot   Creek,   misceUaneoos   measor^- 

mentsof. 251 

Fryliicpan  Creek  bek>w  forks 170-171 

O. 

Gaging  statians,  kicatiao  of,  key  map  sliow- 

Ing 56  (PL  IV) 

regular,  in  the  region 57-60 

Geography  of  region 17 

Geology  of  region % —  17-18 

Oihnore  Creek,  misceUaneoos  meesoremeDts 

of 306 

OofI  Creek,  mlsceUancous  measurements  ut..     322 

at  mouth 81-82 

Gold  Creek  at  mouth 81-8? 

miscellaneous  measurements  of 04 

Oolddust  Creek,  miscellaneous  measurements 

of 180 

Ooldstream  Creek  at  claim  "  No.  0  below  " .  304-305 
Ooldstream  drainage  basin,  deocrlptioo  of.  308-3OA 

miscellaneaus  measurements  of 306 

stream  flow  in 308-306 

Ooose  Creek,  miscellaneous  measurements  of.     271 
Granite  Creek,  East  Fork  of,  miscellaneous 

measurements  of 154 

miscellaneous  measurements  of 154,233 

West  Fork  of,  miscellaneous  measure- 
ments of 154 

Great  Unknown  Creek  at  mouth 171-172 

Greul,  Louis,  work  of 13 

H. 

Hall  Creek,  miscellaneous  measurements  of. .      119 

Harris,  Martin,  work  of 13 

Harrington   Fork,    miscellaneous   measura- 

mentsof 181 

Harrison  Creek,  miscellaneous  measurements 

of 181 

Hefan  Creek,  miscellaneous  measurements  of.     270 
Hess  Creek  drainage  basin,  description  of. .  217-218 

miscellaneous  measurements  of 222 

stream  flow  in 217-222 

Homestake  Creek  at  mouth 299-301 

Hoosier  Creek  at  claim  ''Na  11  above". . . .  227-229 
Hope  Creek,  miscellaneous  measurements  of. .      302 

Hoyt,  J.  C,  work  of 13 

Hunter  Creek  at  claim  "No.  1 7  above " 232 

miscellaneous  measurements  of 233 

Hutchinson  Creek  below  C^mfederate  Creek.  9^-100 

below  Montana  Creok 100-102 

miscellaneous  measurements  of 105 

Hutlinana   Creek,    miscellaneoas    measure- 
ments of 322 

near  Cairo  Creek 320-322 

Hutlinana  Creek  drainage  basin,  description 

of 310-320 

Hydraulic  methods  in  use 332-^36 

Hydraulic  mining  In  region 338 

HydrauUcking  on  Eagle  Creek,  view  show- 
ing  63  (PI.  VI) 

Hydrograph  showing  daily  discharge  of  Cha- 

tanlka  River 286  (PL  VIII) 


L  Page. 

Independence  Creek  at  claim '<No.0  above"  106-196 

misceUaneoos  measurements  of 212 

J. 

JoaUn,  Falcon,  work  of 13 

Junction  Creek  above  Mooee  Lake  outlet. .  240-248 
Juniper  Creek,,  miscellaneous  measurements 

of 303 

K. 

Kechumstuk  (?reek  at  mouth. 79-8I 

Kechumstuk,  Mosquito  Fork  of  Fortymile 

Riverat 76-78 

King  Sokmioo  Creek  at  Liberty  Cabin 106-108 

Kokomo  Creek  above  Alder  Creek 301-302 

Koonce,M.E.,workof. 13 

L. 

Lawaon  Creek  at  mouth 173-174 

Liberty  Fork  at  mouth 108-109 

Little  ChenaRiverabove  Sorrels  Creek....  252-254 

below  Fish  Creek 255-257 

Little  Chena  River  drainage  basin,  descrip- 
tion of. 251-252 

miscellaneous  measurements  of 270 

stream  flow  In 251-270 

Little  Mtaiook  Creek,  view  of 218  ( PI.  VII) 

Little  Minook  Junior  Creek,  miscellaneous 

measurements  of 233 

Little  Poker  Creek,  miscellaneous  measura- 

mentsof. 303 

Little  Salcha  River,  miscellaneous  measure- 

mentsof. 237 

M. 

McConaughy,C.W.,workof 13 

McKay  Creek,  miscellaneous  measurements  of     308 
McLean  Creek,  miscellaneous  measurements 

of 181 

McManus  Creek  ai  mouth 277-280 

miscellaneous  measurements  of 302 

Mammoth  Creek  at  MiUer  House 196-198 

miscellaneous  measurements  of 212 

Mammoth  Creek  diversion  ditch 198-199 

Mammoth  Creek  Mining  Co.,  work  of  em- 
ployees of : 13 

Manley ,  F .  G . ,  work  of 13 

Marion  Creek,  miscellaneous  measurements  of     119 
Mastodon  Creek,  miscellaneous  measurements 

of 212 

view  of 63  (PL  VI) 

Mastodon  Fork  of  Eagle  Creek  above  storage 

dam 169-170 

Midnight  Sun  ditch,  miscellaneous  measure- 

mentsof 324 

Miller  Fork  ditch,  miscellaneous  measure- 
ments of 180 

MlUer  Creek  at  mouth 199-200,268-269 

miscellaneous  measurements  of 212,270 

MlUer  House,  dally  precipitation  at 34 

Mammoth  Crock  at 190-198 

Mineral  resources  of  region ig 

Miner's  inch,  definition  of. 49 

Minimum  discharge,  discussion  of. 325 

table  showing 326 

Mhiook  Creek  above  Little  Mhiook  Creek..  225-227 

miscellaneous  measurements  of 233 
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Minook  Creek  drainage  bMln,descriptioo  of.  223-225 

misceUaneous  measmements  of 233 

stream  flow  in 223-233 

ICissioQ  Creek  above  Colorado  Creek 121 

above  Oregon  Creek 120 

ICiasioo  Creek  drainage  basin,  deeoription  of..      120 

misoeUaneoos  measurements  of 131 

stream  flow  in 120-131 

Mogul  Creek,  miscellaneous  measurements  of.      154 

Montana  Creek  at  claim  "  No.  7  above" 10^104 

Monument  Creek  at  Chena  Hot  Springs. . .  250-251 

Moose  Creek,  miscellaneous  measurements 

in 119,271 

Moose  Creek  dit<^,  miscellaneous  measure- 
ments of 119 

Mosquito  Fork  of  South  Fork  of  Fortymile 

River  at  Kechumstuk 76-78 

miscellaneous  measurements  of 94 

Murphy  Creek,  miscellaneous  measurements 

of 803 

N. 

Napoleon  Creek,  miscellaneous  measurements 

of 94 

Neuner,  George,  jr.,  work  of ;  ^- 12 

New  York  Creek  at  ditch  intake 30&-310 

miscellaneous  pieasurements  of 314 

Nome  Creek  above  Ophir  Creek 214-216 

4  miles  above  Moose  Creek 213-214 

miscellaneous  measurements  of 217 

Northern  Commercial  Co.,  work  of  employees 

of IS 

Nugget  Creek,  miscellaneous  measurements 

of 154 

Nugget  Oulch,  miscellaneous  measurements 

of 222 

O. 

Ohio  Creek,  miscellaneous  measurements  of. .  322 
Olsrmpia  Creek,  miscellaneous  measurements 

of 251 

Ophir  Creek,  miscellaneous  measurements  of.  217 
Orphan  Boy  Creek,  miscellaneous  measure- 
ments of. 308 

P. 

Parker,  G.  L.,  work  of 12 

Parsons,  W.  H.,  work  of. 13 

Patterson  Creek  drainage  basin,  description 

of 323 

miscellaneous  measurements  of 324 

stream  flow  in 323-324 

Pedro  Creek,  miscellaneous  measurements  of.      306 
Pioneer  Creek  at  What  Cheer  Bar  ditch  in- 
take   315-317 

Poker  Creek,  daily  precipitation  at 32-33 

miscellaneous  measurements  of 94, 308 

Poker  Creek  ditch,  miscellaneous  measure- 
ments of 303 

Pool  Creek  at  mouth 294 

Porcupine  Creek  above  ditch  intake 182-1S4 

below  Bonanza  Creek 185-188 

below  ditch  intake 184-185 

Porcupine  ditch  at  intake 205-206 

Portage  Creek  4  miles  above  Medicine  Lake,  204-205 
Preacher  Creek,  miscellaneous  measurements 

of 181 


Porter,  E.  A.,  work  of 0 

Predpitation,  dafly,  at  Oiarity  Creek 14 

at  Cbfcken  Creek 35 

atCleary 8 

at  Crooked  Creek 36 

at  Discovery  Fork 37 

at  Eagle 25-» 

at  Fairbanks 28-31 

at  Faith  Creek SS 

at  Mfller  House 34 

at  Poker  Creek 3343 

at  Summit  Roadhouse 33 

Precipitation  in  region. 23-34,337 

PrecipitatioD,  monthly,  at  stations  in  Britidi 

Columbia  and  Yukon  Territory. .  38 
at  stations  in  Yukon-Tanana  regicm...  37-38 
mean,  at  stations  in  Yukon-Tanana  region 

and  Yukon  Territory 39 

Precipitation  stations  in  Yuirao-Tanana  re- 
gion       24 

hi  Yukon  Territory  and  British  Cohimbia      34 

Principal  rivers  of  North  America,  length  and 

drainage  area  of 60 

Ptarmigan    Creek,    miscellaneous    measure- 

mentsof. \m 

Publications,  list  of 14-11 

method  of  obtaining 13-14 


Qu..ilCreekatclaim"No.  7above" 219430 

at  claim  "No.  9  below" 22M22 

miscellaneous  measurements  of 222 

South  Fork  of,  miscellaneous  measure- 

mentsof. 2S 

view  of 218  (PI.  MI) 

Quarts  Creek,  miscellaneous  measurements 

of 105,212,334 

R. 
Rainfkll,  annual,  fluctuation  of,  at  Alaska 

stations 40 

Rampart,  Yukon  River  at e6-«7 

Rampart  quadrangle^  reconnaissance  map 

of In  pocket  (PL  Xm) 

Rock  Oeek,  miscellaneous  measurements  of..     154 
Ruby  Creek,  miscellaneous  measurements  of.     233 

Run-off,  definition  of 49 

Russian  Creek,  description  of 2B 

S.     ■ 

Salcha  River  at  mouth 23S-240 

Salcha  River  drainage  basin,  description  of..     338 

stream  flow  in 238-243 

Scope  of  report 836 

Second-foot,  definition  of 40 

Seventy  mile  River  above  Flume  C^reek 132-134 

at  the  falls 134-131 

miscellaneous  measurements  of 154 

North  Fork  of,  estimated  discharge  and 

horsepower  for 332 

SeventymUc  River  drainage  basin,  descrip- 
tion of. 131-U3 

miscellaneous  measurements  of 154 

stream  flow  in 131-154 

Shaw,  T.  J.,  work  of C 

Sheep  Creek ,  at  mouth 176-178 

Slate  Creek,  miscellaneous  measurements  of  106,39 
Sluice  head,  definition  of 41 
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Page. 
Bmitti  Creek  above  Pool  Creek 292-293 

mlsceUaneous  measurements  of 119,302 

8oU>  Creek,  miscellaneous  measurements  of. .      270 

SonJckson  Creek  above  d  itch  intake 145-147 

Sonickaon  Creek  ditch,  miscellaneous  meas- 
urements of. 154 

Sorrels  Creek  above  EUiott  Creek 257-258 

miscellaneous  measurements  of 270 

Sourdough    Creek,   miscellaneous   measure- 

mentsof. 303 

Squaw  Creek ,  description  of 233 

Squaw  Gulch  at  claim  "No.  1  above" 116-119 

Starvation   Creek,   miscellaneous   measure- 
ments of. 271 

Steel  Creek,  at  mouth 111-113 

Fortymile  R  iver  at 73-76 

Fortymile  River  below,  view  oL 62  (PI.  V) 

Stream  flow,  field  methods  of  measuring 50-53 

ofllce  methods  of  measuring 53-54 

Sullivan  Creek  above  Tofty  ditch  intake...  323-324 
Summit  Roadhouse,  daily  precipitation  at. . .  33 
Switch  Creek,  miscellaneous  measurements  of     212 

T. 

Tables,  explanatk>n  of 54-56 

Tanana  River  at  McCartys 234 

below  Chena. 234-235 

Tanana  River  drainage  basin,  description  of  233-234 

miscellaneous  measurements  of 237 

stream  flow  in 233-237 

Temperature,  monthly,  at  Eagle 19 

at  Fairbanks 19-20 

Temperature  of  regton 19-22,337 

Terms,  definition  of 49 

Thanksgiving  ditch  near  outlet 311-313 

Oftlifomia  Branch  of ,  near  intake 313-314 

miscellaneous  measurements  of 314 

Thorns,  A.  V.,  work  of 13 

Tolovana  River  drainage  basin ,  description  of     270 

stream  flow  in 270-303 

West  Fork  of,  miscellaneous  measure- 
ments of. 271 

Topography  of  regk>n. 336 

Trail  Creek,  miscellaneous  measurements  of..      217 

Transportation,  means  of 43-44 

Troublesome  Creek  below  Quail  Creek 218-219 

miscellaneous  measurements  of 222 

view  of 218(PLVII) 

Twelvemlle  Creek,  mlsceUaneous  measure- 

mentsof. 180 

North  Fork  of ,  miscellaneous  measure- 
ments of 180 

United   States  pumping  plant,   American 

Creekat 125 


V.  Page. 

Vegetatfon  of  region 41-43,337 

W. 

Wade  Creek  at  claim ''No.  10  above" 85-88 

miscellaneous  measurements  of .'      94 

Walker  Fork  above  Cherry  C^reek 83-84 

above  Poker  Creek 82-83 

above  Twelvemile  Creek 84-85 

miscellaneous  measurements  of 94 

Washington  Creek  above  Aggie  Creek 272-273 

above  dam 147-148 

bek)w  Aggi?  Creek .' 273-274 

Washington    Creek     ditch,     miscellaneous 

measurements  of 154 

Washington  Creek  drainage  basin,  descrip- 
tion of 154-155,272 

stream  flow  in 272-275 

Water  power,  general  conditbns  of 326-328, 338 

Water-power  plants,  sites  suitable  for 328-332 

Water  supply,  conditions  of 45-48. 337-338 

during  winter 46-48 

effect  of  topography  on 46 

seasonable  distribution  of 45 

What  Cheer  Bar  ditch,  miscellaneous  meas- 
urements of. 318 

What  Cheer  Bar  ditch  near  intake 317-318 

Whitehorse,    Yukon    Territory,    Fiftymile 

River  at 67 
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